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ASTRONOMICAL DEVELOPMENTS IN AUSTRALIA 
By A. R. Hocc 


AsTRONOMICAL observatories of a professional nature have been estab- 
lished in Australia in the following order: (a) at Sydney by Dawes about 
1788; (b) at Parramatta by Brisbane in 1821; (c) at Sydney (present 
site) by Scott in 1857; (d) at Williamstown (Melbourne) by Ellery in 
1853; (e) at South Yarra (Melbourne) by Ellery in 1863; (f) at Adelaide 
by Todd in 1874; (g) at Perth in 1896; (h) at Canberra in 1926 after tests 
in 1911; (i) at Riverview in 1931 after the foundation of a seismological 
station in 1908. 

The hand of time has moved inexorably over this list and deleted all 
but four of these foundations so that at present the active professional 
astronomical observatories in Australia are the Perth Observatory ( West- 
ern Australia), the Sydney Observatory (New South Wales), the River- 
view College Observatory (Lane Cove, New South Wales) and _ the 
Commonwealth Observatory (Canberra, A.C.T.). 

It is only in recent years that the State Governments of Victoria and 
South Australia have failed to support their observatories at Melbourne 
and Adelaide respectively. In South Australia the site has been used for 
a high school, in Victoria the observatory buildings have been converted 
to government offices and include a psychiatric clinic. 

A detailed account of the early days of astronomy in Australia has been 
given by Mr. Harley Wood, Government Astronomer of N.S.W. ,* so it is 
proposed in this article to cover only the operating observatories. An 
account of the Melbourne Observatory, however, is included because of 
the present interest in the former Melbourne Great Telescope. 


PERTH OBSERVATORY 
The Perth Observatory was founded in 1896 with the appointment of 
Mr. W. E. Cooke as Government Astronomer. The early emphasis was on 
meteorological observations and forecasting but by 1900 a standard 
*“Astronomy in Australia”, Proc. Roy. Soc. N.S.W., vol. 54, p. 3, 1951. 
1 
R.A.S.C. Jour., Vol. 47, No. 1 
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astrograph and a six-inch transit circle were erected. The astrograph was 
used to photograph the zones — 31° to — 41° declination and the transit 
circle to compile catalogues of reference stars. The publications of the 
Observatory deal mainly with this project, most of which has been com- 
pleted. At present the observatory is in charge of the Western Australian 
Government Astronomer, Mr. H. S. Spigl, and deals mainly with a time 
service and seismological records. 


SYDNEY OBSERVATORY 

Sydney Observatory possesses the distinction of being the oldest active 
observatory still operating in Australia. The present building was started 
in 1857 on the representation of Sir William Denison, then Governor- 
General of the colony. Observations began in the following year under 
the direction of William Scott. Scott in his First Annual Report mentioned 
that a sum of £7000 had -been set apart by the Government of New 
South Wales to establish an observatory. He wrote “having had a suffi- 
cient sum placed at my disposal for the establishment of an observatory 
on a good and substantial scale I have felt it my duty not to be led by 
false economy to proportion the building to the present state of the 
instruments at my disposal, but to erect an observatory sufficiently com- 
modious to satisfy all the astronomical requirements of the colony for 
the next century’. 

Scott succeeded reasonably well in his aim of providing buildings for a 
century. The original building is still used but a new dome of convenient 
and pleasing design has recently been constructed to house a second 
astrograph which was part of the Melbourne equipment but has now 
been purchased by Sydney Observatory. At first Scott concerned himself 
solely with time observations. Under his five successors, including the 
present Government Astronomer, Mr. Harley Wood, the work of the 
observatory has been largely associated with the Astrographic Catalogue 
for the zone of southern declinations between 51° and 65°. More than 
half of the astrographic catalogue work has been published (including 
several meridian catalogues) and it is proposed to complete at Sydney 
Observatory at least a part of the yet unfinished Melbourne Astrographic 
Catalogue. Present work at Sydney includes the maintenance of a time 
service for N.S.W., observations of occultations, a programme of proper 
motions in galactic clusters and other areas of interest in Sydney and 
Melbourne zones as well as’ preparations for observations of minor 
planets. A proportion of the effort of the observatory is expended on 
educational work. 

The major instrumental equipment comprises an 11%-inch refractor, a 
64-inch meridian circle, a standard astrograph and a 10-inch camera. 
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Riverview COLLEGE OBSERVATORY 


The Riverview Seismological Station was founded in 1908 by the Rev. 
E. F. Pigot, S.J. Unhappily he died before his intention of organizing 
regular astronomical work was fulfilled. The succeeding director, Rev. 
W. O'Leary, S.J., made arrangements for collaboration with Lembang 
Observatory on the study of southern variables by photography. These 
fruitful arrangements have been continued by the director, Rev. Fr. D. 
O'Connell, S.J.,* and over 10,000 plates have been exposed on variable 
star fields using a 16-cm. Ross lens of focal length 130 cm., a 6-cm. Zeiss 
astrotriplet (focal length 27 cm.) and other cameras. This work has estab- 
lished the light curves of some dozens of variable stars and has resulted 
in the discovery of many others. It is being actively continued at present. 


MELBOURNE OBSERVATORY 


Melbourne Observatory had a long and interesting existence from its 
foundation at Williamstown by Ellery, to its closure over ninety years 
later. Ellery, at first equipped only with a sextant, an artificial horizon, a 
chronometer and a small two-roomed wooden cottage, commenced giving 
time signals in August 1853. Soon, “quarrying operations carried on by 
prisoners, . . . had approached so near to the observatory as to most in- 
juriously disturb the adjustment of the instruments”. A move was pro- 
posed to a site on Flagstaff Hill but dust storms, smoky atmospheres and 
more quarries made the new site worse than the original. At last, in 1863 
the observatory was removed to a less exciting position in South Yarra. 
Immediately the Observ atory Board of Visitors began an agitation for 
“the erection of a telescope of large optical power”. This resulted in the 
appearance in 1868 of the Melbourne Great Telescope which was a 
48-inch speculum metal reflector, and at the time the world’s largest 
equatorially-mounted telescope. It was built by Mr. Thomas Grubb in 
Dublin, to the order of the Victorian Government. The Government had 
taken advantage of the deliberations of a “Southern Telescope Com- 
mittee” formed in 1852 in London as the result of a resolution of the 
British Association for the Advancement of Science. The Committee was 
composed of the President, Officers and Council of the Royal Society as 
well as a number of individuals selected for their special knowledge of 
telescopes. The Committee had discussed at length the design of a large 
reflector to observe southern nebulae, had settled on a design for a four- 
foot speculum metal equatorial (having felt that the use of silvered glass 
would be a hazardous experiment), but unfortunately had met with no 
success in obtaining funds to further the project. The proposals of the 


°*The Rev. Fr. O'Connell has recently been appointed Director of the Vatican 
Observatory and has been succeeded at Riverview by the Rev. Fr. Burke Gaffney. 
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Committee were also recommended by the Observatory Board of Visitors, 
a sum of £4,500 was made available by the Victorian Government and 
by 1869 the telescope was erected at Melbourne. Various difficulties were 
encountered, some relating to optical performance, some to tarnishing of 
the mirrors which had then to be repolished on a machine driven by a 
steam engine, and some probably to the variety of personalities engaged 
on the work. All this led to regrettable exchanges in official reports, in 
which polite phraseology tailed to obscure the acrimonious nature of the 
feelings engendered at the time. The telescope was in reasonably active 
use for a period of about twenty-five years after its installation and draw- 
ings of nebulae were obtained with its aid. Because of staff difficulties 
and the awkwardness of handling a telescope of such great focal length, 
but little use was made of it in the half century preceding the closure of 
the observatory. 

About 1890 Melbourne Observatory assumed responsibility for pro- 
ducing an Astrographic Catalogue of the sky from —65° declination to 
the saath pole. All necessary plates were taken for this purpose but the 
results were not brought to the stage of complete publication. It is 
possible that some of this work may ultimately be undertaken by Sydney 
Observatory. The completion of the Fourth and Fifth Melbourne Cata- 
logues has been undertaken by the Commonwealth Observatory. 


THE COMMONWEALTH OBSERVATORY 

The present Commonwealth Observatory was instituted as the Com- 
monwealth Solar Observatory on January 1, 1924, with the appointment 
of the late Dr. W. G. Duffield as the first director. This appointment was 
the sequel to a series of movements dating back to a meeting of the 
International Union for Solar Research held at Oxford in 1905 which was 
attended by Dr. Duffield. There, Duffield became convinced of the desir- 
ability of establishing a solar observatory in Australia so located with 
respect to existing observatories as to aid in keeping a continuous watch 
on the sun. An approach was made to the Government of the State of 
South Australia, but even then, the question of bringing State Observa- 
tories under Federal control was being discussed, so no action was taken. 
Later the Solar Research Union passed a resolution which was forwarded 
through the Colonial Office to the Governor-General of Australia. Despite 
representations by such scientific bodies as the Royal Society, the British 
Association for the Advancement of Science and the Australian Associa- 
tion for the Advancement of Science, no definite government commit- 
ment was forthcoming. In 1909 an Australian Solar Physics Committee 
was formed under the chairmanship of the late Sir George Knibbs and 
with Dr. Duffield as secretary. The committee received offers of a 6-inch 
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Grubb refractor from the trustees of the estate of Lord Farnham and a 
9-inch Grubb refractor from Mr. James Oddie of Ballarat, Victoria, as 
well as other equipment. The Commonwealth Government agreed to 
erect a 20-foot dome to house the Oddie telescope and to test a site on 
Mt. Stromlo (2567 ft.) in the present Australian Capital Territory. The 
Government Astronomer of Victoria, Mr. Barrachi, and his Chiet 
Assistant, Dr. Baldwin, made regular visits for a year to carry out these 
tests. This involved a 400-mile rail journey from Melbourne to Yass, 
coupled with a 40-mile horse and buggy trip across the sometimes frosty 
plains to Mt. Stromlo. They encountered excellent conditions and _re- 
ported favourably on the site. 

In 1914 the Administrator of the Capital Territory announced the inten- 
tion eventually to establish in the Territory a Commonwealth Observa- 
tory “adequately equipped, staffed and administered for the highest and 
most important aims of astronomical research”. However, World War | 
intervened and it was not until 1923 that the Commonwealth Govern- 
ment committed itself to obtaining recommendations from a committee 
of British astronomers for the appointment of a director for the proposed 
observatory. The choice fell on Dr. Duffield who formally entered upon 
his new duties on January 1, 1924. Duffield spent a year in travel and 
investigation before settling in Canberra. The Commonwealth Solar Ob- 
servatory, as the new organization was termed, was allotted space in the 
Hotel Canberra, 10 miles from the Oddie telescope. So for two years the 
infant institution was nurtured “in a tavern in the town”. Here solar ob- 
servations were commenced, atmospheric electric potential gradient 
measured and a spectroscopic laboratory installed. 

By the end of 1926 the building programme was sufficiently advanced 
to enable the observatory to thy moved from the Hotel Canberra to 
Mt. Stromlo. The observatory entered into a period of expansion during 
which staff appointments were made, new buildings erected and equip- 
ment installed. Two notable additions in this period were a solar tower 
telescope of focal length 44 feet, complete with a three-prism spectro- 
graph of the Littrow type having a dispersion of 0.5A. per mm. at 4300A. 
and a 30-inch reflector. This reflector was presented to the Common- 
wealth government by the late J. H. Reynolds, a one-time president of the 
Royal Astronomical Society. The reflector was placed in a 26-foot dia- 
meter steel dome erected by the Commonwealth Government. It has 
proved to be a major contributor to the work of the observatory. 

The observatory lost its first director by death in 1929 and for the next 
ten years of a difficult period, including the depression, the observatory 
was in the care of the late Mr. W. B. Rimmer, O.B.E., who acted as 
Officer-in-Charge. The character of the scientific work during this period 
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centred mainly on solar investigations and those departments of geo- 
physics which exhibited or might have been expected to exhibit solar and 
terrestrial relationships. This included cosmic ray measures and, in col- 
laboration with the Radio Research Board, the recording of ionospheric 
data. 

By the end of 1939 the present director, Prof. R. v. d. R. Woolley, a 
former Chief Assistant at both the Royal Observatory, Greenwich, and 
the University Observatory, Cambridge, was appointed to fill the vacancy 
caused by the loss of Dr. Duffield. Plans were made by the new director 
for the development of astronomical activity but these had to be set aside 
during the war years when the work of the observatory was directed 
towards the production of optical munitions and the maintenance of the 
ionospheric observations which were important from a communications 
viewpoint. 

A Board of Visitors was established and met in 1940 but regular meetings 
were not commenced until 1945. The Board now meets annually under the 
chairmanship of Prot. O. U. Vonwiller, Professor-Emeritus in the Univer- 
sity of Sydney. In 1944, certain functions of the Melbourne Observatory, 
which had been closed by the State Government, were assumed by the 
Commonwealth Observatory. These functions in the main were the 
Victorian Time Service and the Magnetic Observatory at Toolangi. The 
word “solar” was dropped to give the new title of “Commonwealth Ob- 
servatory” to indicate the wider range of interests and the Director 
became the Commonwealth Astronomer. This again marked the com- 
mencement of a stage of expansion of the observatory in the direction of 
greatly increased instrumental equipment and the commencement of firm 
liaisons with other scientific institutions. In the first place the Melbourne 
Great Telescope was purchased from the Victorian Government for the 
sum of £500. The instrument was removed to Mt. Stromlo and plans 
made for its modification and re-erection in a suitable dome. These plans 
have been hampered by difficulties in completing the building. At the 
time of writing the polar axis and declination axis have been mounted 
and the walls of the dome completed. The dome itself, of plywood con- 
struction, is nearing completion in Sydney and it is hoped that it will 
soon be in position. The plans for this telescope envisage its ultimate con- 
version to a 36”/50” Schmidt but as a preliminary stage it will be used as 
a Gregorian for spectroscopic and photoelectric work. For this purpose the 
original 48-inch specula, of which there were two, one for use whilst the 
other was being re-polished to remove tarnish, have been replaced by a 
50-inch spherical primary of borosilicate glass cast by Messrs. Pilkington 
Ltd. and figured by Messrs. Cox, Hargreaves and Thompson Ltd. The 
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primary mirror has been delivered to Canberra and the secondary mirror 
is expected soon. 

In 1947 the Commonwealth Government, acting on the representations 
of Professor Woolley approved the purchase of a 74-inch reflector for 
the observatory. An order for the telescope with a building, dome and 
observing carriage was placed with the firm of Sir Howard Grubb Parsons 
& Co. Ltd. The telescope mounting has now been completed and de- 
livered to Mt. Stromlo. The optical system has been finished and tested 
with satisfactory results by the National Physical Laboratory. The steel 
building and dome are nearing shipment, foundations are under w ay, and 
it is expected that the telescope will be operating before long. It will be 
provided with facilities for observation in the Newtonian, Cassegrainian 
and Coudé positions. Equalled only in the southern hemisphere by the 
essentially similar telescope at the Radcliffe Observatory, Pretoria, this 
telescope will be a major tool in the study of the southern sky. 

The Commonwealth Observatory has recently acquired a 20-inch 
Grubb reflector from the estate of the late Mr. J. H. Catts and this has 
been erected primarily to further a programme for photoelectric observa- 
tions of eclipsing variables and other objects. 

To improve facilities for time determination, which is at present 
effected with a three-inch reversible transit instrument, an order has been 
placed with Sir Howard Grubb Parsons & Co. Ltd. for a 10-inch photo- 
graphic zenith tube telescope. It is expected that this telescope will be 
available in a couple of years. In the meanwhile the present transit 
instrument will continue to control the quartz clock installation at the 
observatory, as well as quartz clocks installed in the Postmaster General’s 
Research Laboratories, Melbourne, and at the National Standards 
Laboratory, Sydney. A South Australian Time Service is also controlled 
from Mt. Stromlo. 

The Ionospheric Prediction Service forms part of the observatory’s 
activities. This service is responsible for the production of publications 
setting out the times at which radio-communication on particular fre- 
quencies can be maintained in various local areas and over certain long 
range paths. The Ionospheric Prediction Service directly controls stations 
at Townville, Canberra, and Hobart as well as sharing in the maintenance 
of a station in Brisbane and another in the Antarctic. 

The present professional staff of the observatory (including the Iono- 
spheric Prediction Service) comprises some twenty-four officers. The 
recent astronomical researches have been in the fields of fundamental 
stellar photometry with especial emphasis on narrow band measurements 
determined photographically and photoelectrically, spectrophotometric 


General view of the Commonwealth Observatory, Mt. Stromlo, before damage by 
recent bush fires which destroyed that portion of the building in front of the central 
dome (the workshop). The dome on the extreme left is of the solar tower telescope, 
the central dome normally houses a 6-inch refractor, whilst the dome on the extreme 
right is that of the Reynolds 30-inch reflector. The hut in front of this dome contains a 
20-inch reflector for photoelectric observations. The transit house is in the right 
foreground. 


gradient measures, eclipsing binaries, emission nebulae and theoretical 
investigations of stellar atmospheres. During the last five years members 
of the observatory staff have published a total of forty-five articles either 
in the Observatory Memoirs or in overseas scientific journals. 

The Commonwealth Observatory is closely linked with some other 
academic institutions. Thus the present Commonwealth Astronomer is 
also Professor of Astronomy in the Australian National University, two 

members of the staff are Research Associates in the University, a Research 
Fellow of the University is working at the observatory and two post- 
graduate students are fulfilling requirements for higher degrees at the 
University. 

Additional liaisons which it is expected will be of mutual benefit to all 
concerned exist with the Universities of Yale, Columbia, and Uppsala. 
The Yale-Columbia Southern Station is in course of installation at Mt. 
Stromlo. The Commonwealth Government is providing a dome in which 
the 26-inch Yale-Columbia refractor, well known for its parallax work, 
will be erected on Mt. Stromlo. The ordinary facilities of the Common- 
wealth Observatory will be available to the Yale-Columbia observer. A 
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similar arrangement with the University of Uppsala will result in the 
erection of a 63-centimetre Schmidt telescope at Mt. Stromlo. Further, 
two astronomers from Lick Observatory spent last year at the Common- 
wealth Observatory and it is expected that this will be the commence- 
ment of a series of exchange visits between the two institutions. 


AMATEUR ASTRONOMY 
Most Australian States have their own local astronomical societies 
organized in various sections, planetary, solar, variable stars, etc. There 
is a branch of the British Astronomical Association in Sydney. Amongst 
the quite numerous amateur telescopes are some reflectors of moderately 
large aperture. Some amateur astronomers are contributors to the variable 
star observations collected by Harvard Observatory. 


Rapio ASTRONOMY 


Although this review deals primarily with optical astronomy it would 
be out of ‘place to allow the outstanding developments in radio astronomy 
to pass without at least slight mention. The work was initiated in the 
Radiophysics Laboratory of the Commonwealth Scientific and Industrial 
Research Organization under the direction of Dr. E. G. Bowen. In 1945, 
when the Laboratory ceased to carry out full-time investigations for the 
armed services it modified its programme to include fundamental as well 
as applied research. The work commenced with observations of “solar 
noise” in particular the radio waves emitted by the disturbed sun and the 
location of their points of origin on the solar disk. It led through observa- 
tions of discrete sources of cosmic radio waves to the general back- 
ground of galactic radio waves and more recently to a study of line 
emission from hydrogen at a frequency of 1420 me. per sec. The results 
provide interesting comparisons with current ideas on galactic structure 
derived by purely optical methods. This work is being prosecuted actively 
by a large and well equipped laboratory with a research staff of some 
forty people. New and interesting results are being obtained. Over sixty 
radio-astronomical papers have been published from the Radiophysics 
Laboratory since 1946. 

Professor Huxley at Adelaide University has developed a programme 
of observation radio echoes of meteor trails. One aspect is concerned with 
the measurement of upper atmosphere winds by recording the drifts of 
meteor trails and the other, for which equipment is now being con- 
structed, will determine meteor shower radiants. In the first project radial 
drift, elevation, azimuth, and range are all recorded on a single film, the 
recording equipment being automatically brought into action by the first 
echo from the meteor trail. 


STAR-DUST FROM THE MISSING PLANET 
By F. K. DaLton 


For several centuries, the possible previous existence of a planet, of un- 
known size but revolving in an orbit between those of Mars and Jupiter, 
has been suspected. There seems to be good evidence of this, also that 
it exploded in distant ages and that many parts of it, the asteroids, may 
be seen travelling in various orbits all of which could be reasonable modi- 
fications of the original orbit. Furthermore, meteorites are now thought 
to be small parts of that missing planet, and recent studies indicate that 
the intense heat created upon their impact with the earth has caused 
much of their material to be thrown up as liquid droplets which solidified 
as minute granules of nickel-iron to fall back to earth and become mixed 
with the surface soil. 


The Missing Planet.—In 1776, Johann Elert Bode, a German astronomer 
in Berlin, drew attention to a strange close relation between the distances 
of the known planets from the sun. This had been announced a few years 
previously by Joshua Titius of Wittenberg. Bode numbered the planets 
serially, starting with Mercury as 1, Venus as 2, etc. Then, if the distance 
of Mercury be taken as a, and that of Venus as a + b, the distances of 
the other planets would be obtained, approximately, by the formula: 


D=a+2"-7b 


D and n are, respectively, the distance and the serial number of the 
planet. 

This empirical relation has been known as Bode’s Law and holds fairly 
closely for most of the planets provided that the missing one be included 
as No. 5. For Neptune, there is a large error. This formula does not apply 
for Mercury, its distance having been taken as a. 

However, the writer has already suggested that, with the planets 
numbered, their distances can be plotted very accurately without refer- 
ence to any formula, as shown in figure 1, and this also will indicate 
clearly the necessity of including the missing planet, as No. 5, to give 
consistency to the otherwise-broken curves. The nine planets, placed as 
they now are, fall on two unrelated curves, X and Y. This definite break 
is between Mars and Jupiter but if the “Missing Planet” be supplied here, 
and those farther planets be re-numbered one higher than before, and 
re-plotted accordingly as curve Z, the remarkable consistency in the 
curves, X and Z, is evident. Thus, in the eternal scheme of things where 
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Serial Numbers of Planets 


2+¢9 Venus 
Nereury 

°s 4 8 4/2 46 20 24 28 32 36 4o 


Distance from Sun — Astronomical Units, 


Fic. 1.—-The planets numbered, and their distances from the sun plotted, indicate 
that there should be a planet between Mars and Jupiter. 


everything is well ordered, there surely must have been, at the begin- 
ning, a planet in position No. 5—but it has long since disappeared. 
Seemingly, it has never been given a name. 

Having once existed, what has become of it? Probably it exploded. The 
parts then would be forced into different and varied new elliptical orbits, 
encircling the sun, and many such small bodies, the asteroids, really 
have been seen through telescopes since Piazzi, in Sicily, discovered the 
first one on January 1, 1801, and called it Ceres. The second was observed 
in 1802, by Olbers who named it Pallas. The hunt for asteroids con- 
tinued. It was quite a popular pastime; now each year from one to 100 
are added to the list. By 1924, the total had reached 1000; probably by 
now it is as high as 2000 or more. 


Meteorites from the Missing Planet.—Studies of meteorites lately have 
been convincing to the authorities that these rocks and irregular pieces of 
nickel-iron found on earth were once parts of that missing planet, the 
rocks being surface material while the nickel-iron came from more central 
regions. These bodies, relatively very small compared with any probable 
size of that planet, have been pelting the earth for many thousands of 
years with some blasting out holes where they hit. In several instances, 


the remainder of the meteorite has been found at the bottom of such a 
crater. 
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Arizona Crater Studies.—For over half a century there has been much 
speculation as to the size of the meteorite buried in the great Barringer 
crater in Arizona. Apparently this one arrived on a slanting path and 
therefore would be at one side of the hole. Nevertheless, the actual 
existence of a great meteorite body there has not yet been proven, which 
leaves room for doubts and further theories. 

For many years, Dr. H. H. Nininger, a leading authority on meteorites, 
and Director of the American Meteorite Museum in Arizona, has been 
studying the fragments of nickel-iron, including minute particles or 
spheroids, found in the neighbourhood of this wide crater. About a year 
ago, he made an epochal discovery, probably one of the most important 
discoveries ever made in the field of meteoritics. 

Prompted by the newly advanced theory that, due to the intense heat 
developed upon impact with the earth, the meteorite, or most of it, had 
been thrown up in a spray-of liquid droplets, thus appreciably reducing 
the size of the main mass, Dr. Nininger studied diligently, both mag- 
netically and microscopically, the surface soil surrounding the crater. 
This search resulted in the discovery of untold millions of granules of 
nickel-iron which evidently are the solidified droplets from the impact 
explosion. This discovery supports the latest theory and presents a new 
field tor interesting study. 

The writer, who has been closely associated with Dr. Nininger in 
meteorite studies during the past four years, received from him a quan- 
tity of typical specimens of these granules. They are tiny nickel-iron 
particles, even smaller than the grains of table salt, reddish brown in 
colour, almost round, having a high nickel content and covered with a 
thin skin of oxide. When these are mounted in plastic and polished, the 
metal surfaces are as bright as silver or chromium, figure 2. 


Microphotographs._Some of the mounted granules have been photo- 
graphed at high magnification and reveal structure—in some cases typical 
of Canon Diablo octahedrites, whereas others would appear to belong to 
meteorites in other falls, figures 3 and 4. In all cases, however, the Wid- 
manstiatten patterns are extremely fine, the kamacite plates having about 
one ninetieth of the thickness of those in typical “medium” octahedrites. 
These particles, in solidifying, would have cooled very quickly, specially 
so in comparison with the countless ages allowed for the large masses in 
the original planet to cool. As octahedrite structure is completely dis- 
solved at temperatures of 800°C. and higher, the particles would be free 
to develop a new crystal structure, and the accompanying photographs 
show that they have done so. 
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Fic. 2.—Specimens of the small granules found near the Arizona crater, mounted in 
plastic and polished, showing their bright nickel-iron interiors. Magnification, 4x. 
Fic. 3.—Granule section that resembles the Canon Diablo coarse octahedrites but 
having very much finer structure. Magnification, 115x. 

Fic. 4.—Granule section from the vicinity of the Arizona crater, resembling Spearman 
or other medium octahedrites, and showing extremely fine Widmanstitten triangular 
pattern. Magnification, 113x. 

Fic. 5.—Section of Plainsview stony meteorite showing myriad tiny nickel-iron flakes 
scattered through its mass, 5/6x. 


Dr. Nininger has reported a nickel content of seventeen per cent., or 
slightly more, for these granules. This would seem to place them in the 
category of ataxites. 


Microhardness of Granules.—As explained in previous issues of this 
JourNnaL, microhardness is determined by means of the Knoop diamond 
indenter, and accurate measurements can be obtained in very minute 
areas. Thus it has been possible to test these granules for hardness and 
to compare them with meteorite constituents already tested. 

The lowest hardness value obtained on the granules was 289 Knoop, 
which, according to the graphs published in this JourNaL, would indicate 
a minimum nickel content of sixteen per cent. in alpha iron—kamacite— 
in that area. From this reading, the values are scattered upwards through 
nearly the whole range of hardness found previously in Cafion Diablo 
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meteorites, including also the gamma iron—taenite—the results being as 
high as 738 Knoop, which indicates a very high nickel content indeed, 
over 40 per cent., in extremely small areas of the taenite borders. Prob- 
ably Dr. Nininger’s average of only seventeen per cent. nickel is not 
quite high enough. 

The Widmanstitten structure in the granules is very much finer than 
has ever been tested before—in fact so fine that it is doubtful that success- 
ful traverse tests can be made, even with the Knoop indenter. However, 
these granules will be fascinating material for future study and very in- 
teresting information may be obtained. 


Nickel Content.—The multitude of minute granules found in the surface 
soil surrounding the large Arizona crater may seem to suggest a manner 
in which the myriad tiny nickel-iron flakes came to be scattered through 
the masses of several stony meteorites, as in the Plainview aerolite, figure 
5. The earlier microhardness studies of stony meteorites, however, indi- 
cated that the metal flakes which they contained had much lower hard- 
ness than these granules and appeared to be of the order of hexahedrite 
material—only six per cent. nickel. 

Severely heating the taenite border material in octahedrites is known to 
dissolve the Widmanstatten pattern and, upon rapid cooling, a larger 
percentage of low-nickel kamacite is produced. Can it be that between 
the stage of existence of the small granules and that of the nickel-iron 
flakes in stony meteorites there is further heating? This may be the cause 
of the reduction in nickel content. 


Conclusion.—The discovery resulting from Dr. Nininger’s diligent investi- 
gation is of very great importance regarding the theory of the reduction 
in size of meteorites and the formation of liquid droplets, upon impact 
of the meteorite with the earth. The study of these granules probably will 
throw some light upon the crystallization of meteoritic nickel-iron 
material through wide changes in temperature. 

It would appear now that the information gained in testing the minute 
granules from Arizona has presented a new problem, another mystery or 
surprise such as Nature is ever bringing forth from her well-stocked 
storehouse. The writer's microhardness tests may be of considerable 
interest in the further study of stony meteorites and investigation of this 
“star dust” material that is thought to have come originally in a meteorite 
from the missing planet. 
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OUT OF OLD BOOKS 


By HELEN Sawyer Hocc 


THE INTRODUCTION OF THE COPERNICAN SYSTEM TO ENGLAND 


Thomas Harriot and the Beginnings of Telescopic Astronomy in 
England.° 


In our first article on Harriot we described the background of his life. At 
the time that the telescope came into astronomical importance, Harriot 
was living on the estate of the Earl of Northumberland at Sion, and 
making frequent trips to visit the Earl and Sir Walter Raleigh who were 
both imprisoned in the Tower. At Sion he had at his disposal an observa- 
tory and a large library. Henry Stevens (op. cit., page 113) feels that 
Harriot’s work in England was no less remarkable than that of Galileo in 
Italy. Stevens mentions his work on the comet of 1607 (now known as 

Halley’ s comet, which might have been named Harriot’s) and also de- 
scribes his manufacture of telescopes: 


Whether in the Tower, administering new scientific delicacies and delights to the 
prisoners; or at Sion, unlocking the secrets of the starry firmament by night, in his 
observatory; or floating between Sion and the Tower by day on the broad bosom of 
the Thames, prying into the optical secrets of lenses, and inventing his perspective 
trunks by which he could bring distant objects near, Hariot in foggy England of the 
north was working out almost the same brilliant series of discoveries that Galileo was 
making in Italy. To this day, with our undated and indefinite material, even with the 
new and much more precise evidence now for the first time herewith produced, it is 
difficult to decide which of them first invented the telescope, or first by actual ob- 
servation with that marvellous instrument confirmed the truth of the Copernican 
System by revealing the spots on the Sun, the orbit of Mars, the horns of Venus, the 
satellites of Jupiter, the mountains in the Moon, the elliptical orbits of comets, ete. It 
is manifest, however, that they were both working in the same groove and at the 
same time. 

Hariot was undoubtedly as great a mathematician and astronomer as Galileo. In 
1607 at Ilfracombe and in South Wales, he had taken by hand and Jacob’s staff, the 
old patriarchal method, valuable observations of the comet of that year, and compared 
notes with his astronomical pupil William Lower, and afterwards with Kepler. This 
comet, now known as Halley’s, ought perhaps to have been named Hariot’s, for it 
confirmed his notions that the motions of the planets were not perfect circles and 
afforded probably the germ of his reasoning out the elliptical orbits of comets, 
especially after his friend and correspondent [see infra, pages 178-180] Kepler’s book 
de Motibus Stellae Martis came out in 1609, and he had invented and improved his 
telescope or perspective ‘truncke’ or cylinder in 1609-10. 


°This is the final article in a series on “The Introduction of the Copernican System 
to England.” 
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It is not positively stated that Hariot held direct correspondence with Galileo in 
1609 and 1610 or even later, but the evidence is strong that he was promptly kept 
informed of what was going on in Italy in astronomical and mathematical discovery, 
as well as in Germany and elsewhere. That he was using a ‘perspective truncke’ or 
telescope as early as the winter of 1609-10, and that his ‘servaunte’ Christopher 
Tooke (or as Lower in 1611 familiarly called him ‘Kitt’?) made lenses for him and 
fitted them into his ‘trunckes’ for sale by himself, is known. 

From this circumstance, and from the fact that he disposed of many ‘trunckes’ by 
his will, and left a considerable stock of them to Tooke, it is manifest that he manu- 
factured and traded in telescopes from 1609 to 1621. With his invention of the tele- 
scope then it required no correspondence with Galileo to induce him to rake the 
heavens and sweep our planetary system for new astronomical discoveries. To an 
astronomer of his activity and mathematical acumen these discoveries followed as a 
matter of course. Like Galileo he may have borrowed from the Dutch (or quite as 
likely they of him) the idea that by a combination of lenses it was possible to bring 
distant objects near, but that he worked out the idea independently of Galileo admits 
hardly of a doubt. But he seems to have been less ambitious than Galileo to claim 
priority in either the invention or the discoveries that immediately followed. 


It is from the very significant remarks in a letter written to Harriot by 
his ardent pupil Sir William Lower that we are able to gain an idea of 
the amount of original work Harriot had been doing. Lower chides 
Harriot for not publishing his findings, saying that Harriot will not get 
the credit for his discoveries unless he does. This, of course, is exactly 
what has happened. There is still a great mass of Harriot’s manuscripts 
and records, which apparently no one has worked over carefully, at least 
since Harriot’s time. However, it appears that much of this material is 
undated, and even a lengthy study of it might not show what knowledge 
Harriot had acquired betore other people had published it. 

According to Stevens (page 168), Harriot’s papers are in two different 
collections. At Petworth, as described in the Sixth Report of Historical 
Manuscript Commission for 1877, page 319, folio, is: 

A black leather box containing several hundred leaves of figures and calculations 
by Hariot. 

A large. bundle of Hariot’s papers. They are arranged in packets by Professor 
Rigaud. Spots on the Sun. Comets of 1607 and 1618. The Moon. Jupiter’s Satellites. 
Projectiles, Centre of Gravity, Reflection of bodies. Triangles. Snell’s Eratosthenes 
Batavus. Geometry. Calendar. Conic Sections. De Stella Martis. Drawings of Con- 
stellations, papers on Chemistry and Miscellaneous Calculations. Collections from 
Observations of Hannelius, Warner, Copernicus, Tycho Brahe. On the vernal and 
autumnal equinoxes, the solstices, orbit of the Earth, length of the year, &c. Algebra. 


A similar collection not yet arranged, catalogued, numbered, or bound 
is in the manuscript department of the British Museum, in eight thick 
Solander cases, as much bulk as the Petworth papers. This was presented 
to the Museum by the Earl of Egmont in 1810. Why Harriot’s papers 
were split into two collections remains unknown. 


a 

an 


Out of Old Books 17 


A list of Harriot’s papers was given by S. P. Rigaud in his Supplement 
to Dr. Bradley's Miscellaneous Works: With an Account of Harriot’s 
Astronomical Papers (Oxtord, 1833), in which two of the most valuable 
letters from Lower to Harriot are reprinted. Stevens also reprints them, 
but since both of these works are so scarce as to be almost inaccessible, 


we are again publishing these valuable letters to give them wider circula- 
tion. 


LETTER FROM Sirk WILLIAM LOWER MATHEMATICIAN AND ASTRONOMER 
to Tuomas Harnior aT SION 


I have receeved the perspective Cylinder that you promised me and am sorrie that 
my man gave you not more warning, that I might have had also the 2 or 3 more that 
you mentioned to chuse for me. Hence forward he shall have order to attend you 
better and to defray the charge of this and others, that he forgot to pay the worke 
man. According as you wished I have observed the Mone in all his changes. In the 
new I discover manifestlie the earthshine, a little before the Dichotomie, that spot 
which represents unto me the Man in the Moone (but without a head) is first to be 
seene. a little after neare the brimme of the gibbous parts towards the upper corner 
appeare luminous parts like starres much brighter then the rest and the whole brimme 
along, lookes like unto the Description of Coasts in the dutch bookes of voyages. in the 
full she appeares like a tarte that my Cooke made me the last Weeke. here a vaine of 
bright stuffe, and there of darke, and so confusedlie al over. I must confesse I can see 
none of this without my cylinder. Yet an ingenious younge man that accompanies me 
here often, and loves you, and these studies much, sees manie of these things even 
without the helpe of the instrument, but with it sees them most plainielie. I meane 
the younge Mr. Protherée. 

Kepler I read diligentlie. but therein I find what it is to be so far away from you. 
For as himself, he hath almost put me out of my wits. his Aequanes, his sections of 
excentricities, librations in the diameters of Epicycles, revolutions in Ellipses, have so 
thoroughlie seased upon my imagination as I do not onlie ever dreame of them, but 
oftentimes awake lose my selfe, and power of thinkinge with to much wantinge to it. 
not of his causes for I cannot phansie those magnetical natures. but aboute his theorie 
which me thinks (although I cannot yet overmaster manie of his particulars) he estab- 
lisheth soundlie and as you say overthrowes the circular Astronomie. 

Do you not here startle, to see every day some of your inventions taken from you; 
for I remember long since you told me as much, that the motions of the planets were 
not perfect circles. So you taught me the curious way to observe weight in Water, and 
within a while after Ghetaldi comes out with it in print. a little before Vieta prevented 
(anticipated) you of the gharland of the greate Invention of Algebra. al these were 
your deues and manie others that I could mention; and yet to great reservednesse had 
robd you of these glories. but although the inventions be greate, the first and last I 
meane, yet when I survei your storehouse, I see they are the smallest things and 
such as in comparison of manie others are of smal or no value. Onlie let this remem- 
ber you, that it is possible by to much procrastination to be prevented in the honor 
of some of your rarest inventions and speculations. Let your Countrie and frinds injoye 
the comforts they would have in the true and greate honor you would purchase your 
selfe by publishing some of your choise workes, but you know best what you have to 
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doe. Onlie I, because I wish you all good, wish this, and sometimes the more 
longinglie, because in one of your letters you gave me some kind of hope thereof. 

But againe to Kepler I have read him twice over cursoridlie. I read him now with 
Calculation. Some times I find a difference of minutes, sometimes false prints, and 
sometimes an utter confusion in his accounts. these difficulties are so man‘e, and 
often as here againe I want your conference, for I know an hower with you, would 
advance my studies more than a yeare here, to give you a tast of some of thes 
difficulties that you may judge of my capacitie, I will send you onlie this one [upon 
the Locum Martis out of Kepler’s Astronomy, de motibus Stellae Martis, etc. Pragae, 
1609, folio Ch. XXVI, page 137]. ... 

Let me intreate you to advise and direct this bearer Mt- Vaughan wher and how to 
prouide himselfe of a fit sphere; that by the contemplation of that our imaginations 
here may be releued in manie speculations that perplexe our vnderstandings with 
diagrammes in plano. He hath monie to prouide doe you but tell him wher the are to 
be had and what manner of sphere (I meane with what and how manie circles) 
wilbe most vsefull for vs to thes studies. After all this I must needs tell you my 
sorrowes. God that gaue him, hath taken from me my onlie sun, by continual and 
strange fits of Epelepsie or Apoplexie, when in apparence, as he was most pleasant 
and goodlie, he was most healthie, but amongst other things, I haue learnt of you to 
setle and submit my desires to the will of god; onlie my wife with more griefe beares 
this affliction, yet now againe she begins to be comforted. Let me heare frz you and 
according to your leasure and frindshippe haue directions in the course of studie I 
am in. Aboue al things take care of your health, keepe correspondence with Kepler 
and wherinsoeuer you can haue vse of me, require it with all libertie. Soe I rest ever, 


Your assured and true friend to be vsed in all things that you please. 


Wllm Lowér 
Tra’vent on Mount Martin (in South Wales) 
6 February, 1610. 


Addressed: to his especiall good friend 
Mr- Tho: Harryot at Sion neere London 

The second letter from Lower shows with what respect and excitement 
Galileo’s discoveries were received by the English scientists. Lower cer- 
tainly reaches a peak of astronomical enthusiasm when he considers, even 
in that exciting era of geographical exploration, that exploration of the 
heavens is more worthwhile! He states “Me thinkes my diligent Galileus 
hath done more in this three fold discouerie then Magellane in openinge 
the streightes to the South sea or the dutch men that weare eaten by 
beares in Noua Zembla.” The letter shows that Lower himself had 
apparently observed the moon, the sword of Orion, and the Pleiades 
through a “cylinder” before he heard of Galileo’s discoveries. 


LETTER OF Sin WILLIAM LOWER IN SOUTH WALES TO THOMAS HaARIOT 
AT Sion 21 June 1610 
I gaue your letter a double welcome, both because it come frg you and contained 
newes of that strange nature; although that we» I craued, you haue deserved till 
another time. Me thinkes my diligent Galileus hath done more in this three fold dis- 
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couerie then Magellane in openinge the streightes to the South sea or the dutch men 
that weare eaten by beares in Noua Zembla. I am sure with more ease and saftie to 
him selfe and more pleasure to mee. I am so affected with this newes as I wish 
sommer were past that I mighte obserue these phenomenes also. in the moone I had 
formerlie observed a strange spottednesse al ouer, but had no conceite that anie parte 
therof mighte be shadowes; since I haue obserued three degrees in the darke partes, 
of wt the lighter sorte hath some resemblance of shadinesse but that they grow 
shorter or longer I cannot yet pceaue. ther are three starres in Orion below the three 
in his girdle so neere togeather as they appeared vnto me alwayes like a longe starre, 
insomuch as aboute 4 yeares since I was a writing you newes out of Cornwall of a 
view a strange phenomenon but asking some that had better eyes then my selfe they 
told me, they were three starres lying close togeather in a right line. thes starres 
with my cylinder this last winter I often observed, and it was longe er I beleued 
that I saw them, they appearinge through the Cylinder so farre and distinctlie 
asunder that without I can not yet disseuer, the discouerie of thes made me then 
obserue the 7 starres also in, 8, we» before I alwayes rather beleued to be, 7, then 
euer could nomber them. through my Cylinder I saw thes also plainelie and far 
asunder, and more then, 7. to, but because I was prejugd with that number, I beleved 
not myne eyes nor was carefull to obserue how manie; the next winter now that you 
have opened mine eyes you shall heare much frd me of this argument. of the third 
and greatest (that I confesse pleased me most) I have least to say, sauing that just 
at the instante that I receaved your letters wee Traventane Philosophers were a con- 
sideringe of Kepler’s reasons by w*" he indeauors to ouerthrow Nolanus and Gilberts 
opinions concerninge the immensitie of the Spheare of the starres and that opinion parti- 
cularly of Nolanus by w* he affirmed that the eye beinge placed in anie parte of the 
Univers the apparence would be still all one as vnto us here. When I was a sayinge 
that although Kepler had sayd something to moste that mighte be vrged for that 
opinion of Nolanus, yet of one principall thinge hee had not thought; for although 
it may be true that to the ey placed in anie starre of, 6 the starres in Capricorne 
will vanish, yet he hath not therfore so soundlie concluded (as he thinkes) that 
therfore towards that parte of the world ther wilbe a voidnesse or thin scattering 
of little starres wheras els round about ther will appeare huge starres close thruste 
togeather: for sayd I (hauinge heard you say often as much) what is in that huge 
space betweene the starres and Saturne, ther remaine euer fixed infinite nombers w«? 
inay supplie the apparence to the eye that shalbe placed in 63, w*" by reason of ther 
lesser magnitudes doe flie our sighte what is about bh |... etc. ther moue other 
planets also w*» appeare not. just as I was a saying this comes your letter, w¢h 
when I had redd, loe qd I, what I spoke probablie experience hath made good; so that 
we both with wonder and delighte fell a consideringe your letter, we are here so on 
fire with thes thinges that I must renew my request and your promise to send mee 
of all sortes of thes Cylinders. my man shal deliuer you monie for anie charge 
requisite, and contente your man for his paines and skill. Send me so manie as you 
thinke needfull vnto thes obseruations, and in requitall, I will send you store of 
observations. Send me also one of Galileus bookes if anie yet be come ouer and you 
can get them. Concerning my doubte in Kepler, you see what it is to bee so far fro 
you. What troubled me a month you satisfyed in a minute. I have supplied verie 
fitlie my wante of a spheare, in the desolution of a hogshead, for the hopes thereof 
haue framed me a verie fine one. I pray also at your leasure answere the other pointes 
of my last letter concerning Vieta, Kepler and your selfe. I have nothinge to presente 
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you in counter, but gratitude with a will in act to be vsefull vnto you and a power in 
proxima potentia; w‘" I will not leaue also till I haue broughte ad actum. If you in 
the meane time can further it, tell wher in I may doe you seruice, and see how wholie 
you shall dispose of me. 


Your most assured and louing friend 
Tra‘uenti the longest day of, 1610 Willm Lowér 


Addressed: To his espesial good frind 
Mr. Thomas Harriot 
Seal B.M.Add. 6789 at Sion neere London 
{Tra’venti or Trafenty, near Lower Court, is eight or nine miles south-west of 
Caermarthen, near the confluence of the rivers Taf and Cywyn.] 


From 1615 on there are evidences of Harriot’s failing health, froin a 
cancerous ulcer on the lip. In the summer of 1621 he went to stay with 
his old Friend Thomas Buckner, in Threadneedle Street. Buckner had 
been one of Raleigh’s First Colonie to Virginia with Harriot in 1585, 
and Harriot spent his last days with him. He died at Buckner’s home on 
July 2, 1621, three days after he had made his Will, one of the important 
documents which Henry Stevens helped locate. 

He was buried in the parish church at St. Christopher in Threadneedle 
Street, and the Earl of Northumberland erected a fine marble monu- 
ment to his memory. Harriot’s monument perished when the church was 
burned in the great fire of 1666, but the inscription was preserved by 
Stow. The church ground is now the site of the Bank of England, but 
Harriot still lies in a small garden plot there. As Stevens says, “The Bank 
of England is built round his bones, but it cannot cover his memory.” 

No portrait of Harriot is known to exist, but the inscription on his 
monument (as translated from the Latin by Stevens) gives a word 
picture of him. 

Stay, traveller, tread lightly; 
near this spot lies what was mortal 
of that most celebrated man 
THOMAS HARRIOT 
He was the very learned Harriot 
of Sion on Thames 
by birth and education 
an Oxonian, 
who cultivated all the sciences, 
and excelled in all. 
In Mathematics, Natural Philosophy, Theology. 
A most studious investigator of truth, 
A most pious worshipper of the Triune God, 
at the age of sixty, or thereabouts, 
He bade farewell to mortality, not to life, 
July 2d A.D. 1621. 
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NOTES FROM OBSERVATORIES 


DoMINION OBSERVATORY, OTTAWA 


Tue five divisions of the Dominion Observatory have, in recent years, 
made significant additions to both personnel and equipment. 

Mr. Ian Halliday has come to the division of Positional Astronomy, 
having spent the last several months at the University of Toronto pre- 
paring for his doctorate degree with a study of spectral classification. 
Mr. Halliday spent three summers with the Stellar Physics division as a 
graduate student, and studied for a year at the University of California. 

Dr. P. L. Willmore, formerly of the staff of Geodesy and Geophysics, 
Cambridge University, joined the division of Seismology in June. He 
brings with him a wide background of experience, particularly in the design 
of field seismographs. At the time of the big Heligoland explosion in 1947, 
British seismic observations were under his direction. He has made 
crustal studies in South Africa and West Indies, and is now on leave to 
complete his investigations in the West Indies. 

Dr. G. D. Garland has come from the staff of the University of Toronto 
to join the Gravity division. At present he is analyzing the results of a 
survey conducted during the summer, extending from Mexico to Canada. 
The instrument used was a set of Cambridge University invar pendulums 
modified to swing in a pair of Helmholtz coils to neutralize the earth’s 
magnetic field. The timing was accomplished with a crystal clock which, 
in turn, was checked against standard frequency radio signals. One pur- 
pose of the survey is to provide callibration bases for gravimeters. 

Miss K. B. Yeomans, a graduate of Mount Allison, arrived in June to 
replace Miss Mary Palmer in the Gravity division. 

A year ago (December 14) a farewell social marked the retirement of 
Dr. Ernest A. Hodgson. His position as head of the Seismology division 
was subsequently filled by Dr. John H. Hodgson, his son. Dr. E. A. Hodg- 
son maintains an active interest in scientific circles as editor of the 
Canadian Geophysical Bulletin. 

December 3 marked the departure of another of the old guard in the 
person of Mr. E. C. Arbogast. A graduate of Toronto, he spent two years 
at Chicago and joined the staff in 1912. He was a computer in Positional 
Astronomy, contributing greatly to the publications of the meridian circle 
observations. 


There have been three visitors to the staff recently. Professor Julius 
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Bartels of the Geophysical Institute at Géttingen, an international 
authority on geomagnetism, spent three months with Mr. Madill and his 
staff. He studied magnetograms from the four Canadian magnetic ob- 
servatories—Ottawa, Agincourt, Meanook and Baker Lake, and discussed 
the methods of co-ordinating Canadian results in a continuous world-wide 
survey of magnetic forces. 

Mrs. L. Herzberg, Ph.D.( Frankfurt), whose husband is head of the 
Physics division, National Research Council, spent the summer collaborat- 
ing with Dr. J. L. Locke in a study of carbon monoxide in terrestrial and 
solar atmospheres from infra-red solar spectra. 

Dr. Allan Cook of Harvard spent several weeks studying meteor spectra 
secured in Canada, as part of the co-operative plan between Harvard and 
Ottawa. 

Instrumentally, several advances have been made. Mr. H. E. Cook, 
the magnetic observer at Meanook, Alberta, has just moved from the old 
building to a new, spacious observatory. 

Near the magnetic observatory at Meanook, is a new meteor observa- 
tory of the Stellar Physics division, housing one of the two new Super 
Schmidt cameras. The other camera at Newbrook, about seventy-five 
miles north of Edmonton, provides a 25-mile base line with Meanook 
for triangulation of meteor heights and velocities. These two cameras will 
form a vital link in the study of physics of the upper air. G. A. Brealey 
and J. M. Grant are at Meanook, while A. A. Griffin is at Newbrook. 

A newly-constructed grating spectrograph of 20-foot focal length, de- 
signed for either photographic or photo-sensitive recording, has been 
placed at the focus of the 80-foot horizontal solar telescope. 

The Lyot filter for viewing the solar disk in the light of Ha is being 
equipped with ar automatic camera for continuous recording of solar 
flares. It will be muunted in the dome of the 15-inch telescope. 

A recently-acquired seismic pen recorder reveals earth tremors as they 
occur. It provides immediate confirmation of an earthquake report and 
prevents unnecessary interruption of the standard photographic records. 

The photographic zenith telescope (PZT), completed in the fall of 
1951, has been used for time observing since the first of the year. The 
clock corrections so obtained are quite superior to visual transits. In addi- 
tion it has opened up new fields of investigation such as the variation of 
latitude, and the variations in the length of the day. These investigations 
as well as the job of time keeping, are placed on a level of higher accuracy 
with the addition of two more crystal clocks, making a total of three at 
the Observatory. At Ottawa such clocks have taken the place of the 
classical pendulum time-keeper as time standards. 
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VARIABLE STAR NOTES 
American Association of Variable Star Observers 


By MARGARET W. MAYALL, Recorder 


Observations received during October and November, 1952: In October 8,214 were 
received, and in November 7,346, making a total of 15,560 received from 73 observers 
during the two months. 


October |November October |November 
| No. No.| No. a, | No. No.| No. No. 
Observer \Var. E sts.|Vi ar. Ests. | Observer Var. Ests.|Var. Ests. 
Adams, R. M. 76 219| 84 224 | Houston, W. S. | 2 ye ; 
Ahnert, Paul Isaak, George 20 133; 5 11 
Ancarani, Mario 29 &2; 20 6&2 Jerabek, H. S. | 12 14] 8 3 
Anderer, J. A. | 36 150 | 22 44 | Johnsson, R. G. 17 17} 19 20 
Anderson, C. E. | 142 215/128 202 Kelley, L. A. 26 55/| 39 58 
Ashbrook, Joseph | 17 78/... ... | Kelly, F. J. 10 17. 10 17 
Beidler, H. B. 15 38) Knowles, J. H. 14 15 
Blunck, V. H. 3 | | 134 611 | 138 613 
Bozard, David 22 36] 33 33 | Koons, L. D. | 20 27|... .. 
Botham, J. H. 5 7| 16 24 | Lacchini, G. B. | 127 302 ae 
Boutell, H. G. 5 15| 4 10 | Leutenegger,Emil |... ...; 1 412 
Buckstaff, R. N. 19 33); 34 68 LeVaux, H. A. | vo TiO)... & 
Cain, C. V. 5 5|... ... | Lowder, W. M. iat & 4 
Charles, D. F. 39 95] 37 48 | Mebius, W. G. | 8 9| 5 5 
Chassapis, C. 130 430}... ... | Melville, E. C. | 6 6] 24 28 
Chester, Bryant sepa se 9 22 Miller, W. A. | 40 69 | 62 75 
Cobb, Hensley 6 13 3 6 Montague, A.C. | 41 72 33 «68 
Cragg, T. A. 297 310/170 178 Motley, Gary 
Darling, Birt ... 41 238 | Mount, J. W. | 3 10 
Darnell, P. B. Oravec, E. G. 80 298/100 411 
Darsenius,G.O. | 67 431| 47 210 | O'Sullivan, W.H. | 13 29) 11 17 
Diedrich, DeLorne 3 8 2 6 | Overbeek, M. D. 51 141) 50 94 
Diedrich, George 13 29 3 7 Parker, P. O. | 25 25 | 22 22 
Domke, Klaus 16 30; 14 32 Pearcy, R. E. 9 10 11 
Elias, D. P. 120 1703|... ... | Peltier, L. C. 61 218) 62 208 
Estremadoyro,G.A.|... ... 3 3 Peter, Hermann | 44 1687 
Estremadoyro, V.A.|... ... 2 2 Renner, C. J. 259 302/115 115 
Fernald, C. F. 222 444/248 526 Rosebrugh, D. W. 21 180| 26. 232 
Ficonetti, Rene Ruiz, J. J. | 1 327 | 
Ford, C. B. ane Taboada, Domingo |... ... | 132 214 
Galbraith, W. H. 55 190} 51 120 | Tarbell, E. D. 18 32) 18 33 
Gaustad, John 2 2 2 2 Upjohn, L. N. rere ee 
Greenley, R. M. 65 101; 68 101 Venter, S. C. 62 163} 63 144 
Hales, LaVaughn 5 Wyckoff, Jerome 12 90] 22 62 
Hamilton, R. W. 1 5 Yamada, Tatsuo 
Hartmann, F. 156 198/168 189 | Zahner, D. D. 31 60/} 52 102 
Holloway, J. L. 1 1 
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THE most recently recognized type of variation, the flare star, is proving to be one of 
the most interesting of all types of variable stars. The paper presented at the 1952 
Annual Meeting of the A.A.V.S.O. by Miss Sarah Lippincott summed up all the 
information we have on these stars. She has kindly consented to allow us to include 
her paper in these notes. In the near future, we hope to have identification charts 
available for each of the M-dwarf stars in Miss Lippincott’s list. The observer should 
watch the suspect for at least half an hour and carefully record his time. If any 
change of brightness is noted, estimates should be made as rapidly as possible, and 
recorded to the nearest minute. 


RED DWARF FLARE STARS 
By SaraAu Lee Lippincotr 


In 1939 a nearby double star component known as Lalande 21258B was heralded as 
the intrinsically faintest variable yet known. Today we call it a “flare” star. The star 
received this distinction because on one parallax plate at Mount Wilson two exposures 
taken during an interval of 36 minutes appeared 1.8 and 1.5 magnitudes brighter than 
usual.! Since that time no one has caught this star in such an act. Only 17 light-years 
away, this dwarf M-star normally has an apparent visual magnitude of 14.8. 

Since 1939 other main sequence stars have exhibited sirailar rapid fluctuations in 
luminosity; it is to the red dwarfs I shall confine my descriptions. The light curve of a 
flare-up is characterized by a rapid increase, and a return to normal lasting perhaps 
ten times as long as the ascending branch, while the whole drama may take place well 
within an hour. The time and frequency of occurrence is quite unknown and un- 
predictable. Changes of as much as two magnitudes have been recorded for a number 
of flares; one star has been reported six magnitudes brighter than normal during a 
flare-up.2 Before going into the possible causes of these variations let us examine 
the observational data of the known flare stars. 

Table I shows M-dwarf flare stars plus the tentative addition of Wachmann’s star. 
whose spectrum is not yet well known.? Due to their extreme intrinsic faintness, they 
are all necessarily nearby stars; the average apparent visual magnitude is 11.7. Ex- 
cluding Wachmann’s Star, whose parallax is unknown, all the stars are within seven 
parsecs of the sun. The first three columns identify the stars, the fourth and fifth 
give apparent visual magnitudes and spectra; the sixth column lists the luminosities 
in terms of the sun’s luminosity. The diameters in the seventh column are in terms of 
the solar diameter; they average 0.35. These values are quite tentative and are com- 


TABLE | 


Rep DwarF FLARE STARS 


R.A. Dec. | Luminosity | Diameter 

1900 | 1900 = O= 

h m | | 

L726-SB (UV Cet) | 1 34.0 | —18° 28’| 13.5 | M5.5 0.00002 0.07 
Wachmann's star | 5 28.8! + 1 53 11 
Ross 882 | 7 394/+3 48 | 11.6 | M4.5e 0.0008 0.45 
B.D. + 20° 2465 | 10 14.2; +20 22) 9.4 | M4e | 0.0028 0.85 
Lal.21258B 111 00.5| +44 02 14.8 | M5.5e 0.00003 0.09 
Proxima Centauri | 14 22.8| —62 15 11.3 M-e 0.00005 0.07 
Ross 154 118 43.6 | —23 57 10.5 | M4.5e 0.0004 0.32 
Kriiger 60B {22 24.4 | +57 121] 11.3 | M4.5e 0.0004 0.31 
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puted from bolometric magnitudes, adopting + 4.6 for the sun, and assuming a tem- 
perature of 3000°K. for all late M-dwarfs, and of 6000°K. for the sun. 

Let us look in somewhat greater detail at the individual flares. The next discovery 
after Lal. 21258B was Ross 882, which appeared over a magnitude brighter than 
normal on two exposures on Mount Wilson plates taken in 1943.4 No further flares 
of this star have been recorded. It is indeed fortunate that in both cases there was 
more than one image on a plate to substantiate the actual flaring, thus ruling out the 
possibility that the apparent increase in luminosity was due to a defective image. 

Next followed the flare-up of B.D. + 20° 2465, which was observed photo- 
electrically with the 36-inch refractor at the Lick Observatory in 1949.5 A filter 
transmitting a narrow band around \5200 showed a maximum variation of 0.2 magni- 
tudes within an hour’s observing period. A similar occurrence was recorded photo- 
electrically during the past year (1952) with the 24-inch reflector at the University of 
Michigan.® Here no filter was used; the effective wave-length was estimated at \5000. 

A most interesting flare star is L726-8B, for which so far at least thirteen flares 
have been observed. Three were observed on multiple exposure parallax plates,7. 8 
one on a spectrogram, one photoelectrically,19 and seven among 569 Harvard Ob- 
servatory plates dating back to 1890.11 In one case the change in magnitude was as 
much as 2.6 magnitudes. Another flare has just been reported during which this 
star “showed an increase in brightness of six magnitudes in less than one minute.” 
“Spectral” flares are spectroscopic observations during which there is an increase in 
the intensity in H, Ca II, and He emission lines, and in the continuous spectrum. 
L726-8, possibly the fourth nearest system to the sun, is composed of two intrinsically 
faint red dwarfs normally differing by 0.5 magnitudes. 

The changes in the spectral qualities of Proxima Centauri!? led the Harvard astro- 
nomers to inspect old field plates showing that star. A number of flares of the order 
of one magnitude or less were found.1% 

Similarly, the spectral changes in what Miss Hoffleit calls “Wachmann’s Forgotten 
Flare Star” led to the discovery of a number of flare-ups of that star on Harvard 
plates.'+ Little else is known of this star as yet, but I feel that it can be included in 
our list. 

During routine photoelectric photometry for colour work last year (1951) in 
Australia, Kron observed Ross 154 undergo a change of about 0.4 magnitudes.15 

The only evidence for a flare-up of Kriiger 60B is found on one night where there 
was a total of sixteen exposures of 24% minutes each on Sproul parallax plates; 
the twelfth exposure shows the outburst; the remaining four show part of the slow 
decline.16 

Three of the flare stars are fainter components of M-dwarf double star systems, 
while Proxima Centauri or Alpha Centauri C is the faintest member of a triple system. 
B.D. + 20° 2465 is a binary system whose unseen fainter component is known only 
by its effect on the proper motion of the visible star.17 

What is going on in a star that produces flares? For Proxima Centauri, Wachmann’s 
Flare Star and L726-8, sudden changes in the spectra have been observed. These 
changes include increased intensity of the continuous background and of emission 
lines, especially those of Ca II and H lines. These are the same type of changes that are 
observed in the regions of solar flares and they occur on a similar time scale. This 
leads to the supposition that the flare-ups observed on dM-stars may be of the same 
nature as flares observed on the sun where only very small portions of the surface are 
involved. A word about the nature of solar flares. Statistically there are four every 
24 hours; obviously most of these are not very conspicuous. In the last 100 years there 


4 
ae 
q 


26 Variable Star Notes 


have been some 40 great flares;!8 several of these were so bright that they were 
directly visible as bright spots on the surface of the sun. Flares are usually associated 
with sun-spot groups; the larger the spot area, the more probable a flare. Also one 
and the same group of spots is capable of producing more than one sizable flare. The 
size of the Hare area may exceed that of the spot. Now it must be remembered that 
the sun is a dwarf GO-star, with a visual absolute magnitude of + 4.6; the late dwarf 
M-stars have absolute magnitudes of the order of + 13, or approximately 1/1000 the 
luminosity of the sun. Their diameters are about 1/3, their apparent surface areas 
about 1/9 that of the sun. A flare on the sun does not increase the total light of the 
sun perceptibly; an increase of the order of one per cent. of the sun’s luminosity 


TABLE II 


OBSERVING LIST OF KNOWN AND POTENTIAL M-DWARF FLARE STARS 


Star aoe Mag. Spectrum 
h m | 
B.D. + 34° 106 | 0 37.3 +35° 00’ | 10.8 | MO0e 
L726-8 (UV Cet) 1 34.0 | -18 28 13.0, 13.5 M5.5, M5.5 
Ross 15 1 52.5 | +58 Ol 12.1 M4e 
A.D.S. 1855 3 2s +3 59 8.6 | M1.5 
O? Eri C 4 10.7 — 7 49 11.1 | M4. 5e 
Ross 42 | 5 26.7 +9 45 | 11.8 | M4e 
Wachmann’'s Star 5 28.8 +1 53 ll K-M: 
Ross 614 6 24.3 —2 44 11.3 M4. 5e 
20 C 426 7 2:4 +36 26 | | M3. 5e 
Castor C(YYGem)| 7 28.2 | +32 06 9.5 Mle 
Ross 882 7 39.4 +3 48 11.6 | M4.5e 
B.D. + 20° 2465 | 10 14.2 | +20 22 9.4 | M4e 
Lal. 21185 | 10 57.9 +36 38 | M2 
Lal.21258 A, B 11 00.5 | +44 O02 | 8.6, 14.8 M2, M5. 5e 
20 C 755 | 12 55.9 +12 S54 9.9 | M2e 
Lal . 25372 | 13 40.7 | +15 26 8.6 | M2.5 
Proxima Centauri | 14 22.8 —62 15 11.3 M 
B.D. + 55° 1823 16 14.9 +55 32 | 10.1 | M1.5e 
G.C. 22805 16 50.1 — 8 09 | 9.9 M3e 
Ross 867, 868 17 | +26 36 18.4,11.2 M5e, M4e 
Barnard’s Star 17 52.9 +4 25 9.7 | M4.5 
G.C. 25394 18 31.6 +51 39 8.3 Mil 
Ross 154 18 43.6 —23 «57 10.5 M4.5e 
8468 B 19 41.0 +4 00 11.4 | M2e 
H.D. 196982 A,B | 20 35.6 —32 47 10.9, 11.1 | M4.5e, M4. de 
20 C 1225 20 39.0 —31 42 | 8.7 M2e 
Fu. 54 A 20 56.2 +39 41 10.2 M3e 
Kriiger 60 A, B | 22 24.4 +57 12 9.9, 11.3 | M4, M4.5e 
B.D. + 43° 4305 22 42.6 | +43 49 10.2 M4.5e 
A.C. + 31° 70565 22 47.2 +31 13 11.2 | M3.5e 
| 


B.D.+19°5116A,B|} 23 26.7 +19 23 10.3, 12.8 | Mde, M5.5e 
Ross 248 | 23 37.0 | +43 39 22 | M5.5e 
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would increase the overall luminosity of the smaller, cooler dM-star by approximately 
ten times, or somewhat over two magnitudes. We must remember that there are 
differences in surface temperature, density and size, and so we cannot assume that 
surface phenomena on dM-stars are identical to those on the sun. However there is 
no reason to believe that irregularities such as spots and flares of some sort are 
impossible. 

Stellar flares are not the only indications that we have of small-area variations on 
stars other than the sun. The light curves of some eclipsing variables show deviations 
which may be accounted for by star-spots or flares. Probably Castor C (YY 
Geminorum) has been studied most.!® It is the eclipsing binary of latest known 
spectral type. Only one single red dwarf, Ross 248, has been found to have a periodic 
variation in its luminosity (about 5 per cent.), which may be due to the rotation of a 
permanently spotted dwarf star.29 

Table II gives a working list of some nearby M-dwarfs which may be subject to 
flare-ups; it is in no way complete. Emphasis is given to stars with very late spectral 
type showing emission lines of Ca II and whose apparent magnitudes are brighter 
than 12. A number of the stars are double, both components being red dwarfs; here 
the observer has double the opportunity for gaining flare information. Some of the 
stars at the moment are on photoelectric photometry programmes for one reason or 
another; many are on photographic astrometric programmes, some appear on large 
field plates from patrol cameras. However, since flares are of such short duration, they 
may easily miss being recorded; continued and persistent monitoring is necessary to 
increase our knowledge of these elusive stellar phenomena. As with solar flares, flare- 
ups of dM-stars do not occur at predictable intervals. The frequency of occurrence, 
and whether all dM-stars are subject to detectable flares, are questions which can 
only be answered by more and more observations. 


1952 November 

Sproul Observatory 
Swarthmore College 
Swarthmore, Pennsylvania 
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R Coronae Borealis. After nearly two years of inactivity, R Cor Bor has at last begun 
to fade. Mr. Rosebrugh reported at the A.A.V.S.O. meeting that he suspected an 
approaching minimum. The star has dropped steadily since the middle of October and 
reached the 9th magnitude by the last of November. 

UV Ceti. Mr. Thomas Cragg has just reported a visual flare he observed on November 
13, of UV Ceti. The star was bright (10.4) when he started to observe it, at 
J.D. 2434330.7611, but faded rapidly, until about five minutes later, at .7653 it was 
back near normal minimum, 12.2. 

SS Cygni. The 394th maximum of SS Cygni occurred about November 23. 

Omicron Ceti. The current minimum of O Ceti is about 8.5, half a magnitude 
brighter than normal. It follows a 3rd magnitude maximum. 


Nova Search Programme. During the months of October and November, 1952, 
reports were received from the following 11 observers. Listed for each observer is the 
month of the observation, the areas observed (in italics), the number of nights the 
region was checked, and, finally, the limiting magnitude. 


Apams, R. M., Oct.—39, 40, 57,58, 86, 87: 3,8; Nov.—31, 34, 39, 40, 57, 58, 86, 87: 3,8. 

Biunck, V. H., Oct.—8, 9, 10: 5, 6. 

DarseEnivs, G. O., Oct.—Dome: 6, 2; 16, 17: 8, 6; 16, 17: 1, 5; Nov.—Dome: 2, 2; 16, 17: 
&, 6: 16, 17: 1, 5. 

DiepricH, DELORNE, Oct.—Dome: 1, 2; 40: 3, 6; 40:2, 5; 40:1, 3; Nov.—Dome: 1, 2: 


40:4, 6 

4, 

Diepricu, GEoRGE, Oct.—Dome: 1, 3; Dome: 7, 2; 78:8, 6; 78: 2, 5; Nov.—Dome: 1, 2; 
78: 4, 6. 

MAHER, JAMES, Oct.—Dome:7, 2; 59:7, 5; 59:3, 4; Nov.—Dome: 2, 3; Dome: 3, 2; 
59: 5, 5. 


Rick, J. J., Oct.—79: 1, 5; 79: 7, 4; Nov.—79: 3, 5; 79: 4, 4. 

Rick, Louris, Oct.—Dome: 11, 2; Dome: 3, 1; 18: 12, 5; 18:1, 4; 63:10, 5; 63: 2, 4; 
65: 8, 5; Nov.—Dome: 8, 2; Dome: 2, 1; 18: 12, 5; 63:9, 5; 65: 10, 5. 

ROsEBRUGH, D. W., Oct.—Dome: 12, 3; Dome: 1, 2; 1:9, 4; 34:7, 4; Nov.—Dome: 7, 3: 
Dome: 2, 2; 1, 34:7, 4; 34:1, 3. 

Situ, F. W., Oct.—3, 4: 5, 6; Nov.—3, 4: 10, 6. 

YAMADA, Tatsuo, Nov.—19: 7, 6.5; 57: 11, 6.5. 


Harvard College Observatory 
Cambridge 38, Massachusetts 
December 15, 1952 


q 
i 


METEOR NEWS 


By PETER M. MILLMAN, Dominion Observatory, Ottawa 


A CATALOGUE OF CANADIAN METEORITES 


Tuis year I plan to include several notes on meteorites among the items 
in Meteor News. Canadian meteorites have been somewhat neglected 
lately in our scientific publications and very few people realize that we 
have with the Geological Survey in Ottawa a really fine study collection 
of these visitors from outer space. I have compiled here a list of all 
known authentic meteorites found in Canada, 23 in number, and have 
noted as far as possible the collections where the more important pieces 
are now located. In future issues of the Journat I hope to add additional 
information, including the more interesting details concerning some of 
our meteorites and a complete bibliography of all scientific publications 
dealing with these objects. 

I have arranged this catalogue in the order of the date of the fall or 
of the finding of each meteorite. This has certain advantages over the 
alphabetical listing frequently employed. A chronological listing has a 
statistical significance and is more stable. An alphabetical listing is dis- 
rupted every time a new meteorite is added and frequently there is con- 
fusion about the English spelling of foreign names. The witnessed falls 
have not been separated from the finds as in a number of cases the time 
of fall for a find can be determined with an uncertainty of only a few 
months. 

In the catalogue the provisional serial number for the meteorite 
appears first followed by the coded date listing—“Fi” for find, “Fa” for 
witnessed fall; then the year, month and Greenwich date, with the Green- 
wich time when known, given in four figures for hours and minutes. Next, 
on the same line at the right, is the name by which the meteorite is 
officially known. On the advice of Dr. E. Poitevin I have retained the 
original names for the two irons later listed by Prior as Klondike. These 
date from the Pliocene period and it is not absolutely certain they belong 
to the same fall. In any case Klondike is not a good name for them if a 
single name is desired. 

Next, on the left, is given the approximate weight in pounds of each 
piece recovered and the weight in grams, given in brackets. The latitude 
and longitude are listed on the right, to the nearest minute where known. 
The classification of the meteorite follows and last, the present location of 
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the various pieces distributed. The collections are indicated by abbrevia- 
tions in brackets, a key to these abbreviations appearing at the end of the 
catalogue. The figures are weights in grams. An asterisk is used to 
indicate an approximate value. 

These listings are not claimed as in any way complete but result from 
a search of the meteorite catalogues available in Ottawa. The writer 
would very much appreciate being informed of any omissions or errors. 
It is evident that the available information about several of the meteorites 
is sketchy and there may be other genuine Canadian meteorites that should 
be added to this list. Meteorites 21, 22 and 23 have not been listed 
previously. The writer has personally investigated the circumstances of 
fall for Meteorites 20, 21 and 23. 

It will be noted that the main mass, or biggest piece, has remained in 
Canada for only 13 of the Canadian meteorites. For one other the loca- 
tion of the main mass is uncertain. For at least five meteorites there seems 
to be no piece anywhere in Canada. 


CATALOGUE OF CANADIAN METEORITES 


1. Fi 1854/-/- Mapoc 
370 Ib. (167, 500 gm.) 44° 35’ N. 77° 30’ W. 

Iron (Of) fine octahedrite 

(G) main mass (H) 81 (Y) 27 
(V) 210 (C) 38 (YU) 26 
(L) 206 (Ph) 30 (Ca) 19 
(P) 112 (B) 29 (W) 12 
2. Fi 1869/-/- IRON CREEK 
386 Ib. (175,000 gm.) 52° 50’ N. 111° 30’ W. 

Iron (Om) medium octahedrite 

(VC) main mass (C) 253 (Y) 89 
3. Fa 1887/1/21-1700 De CEWSVILLE 
0.75 Ib. (340 gm.) 42° 57’ N. 79° 56’ W. 

Stone (Cw) white chondrite 

(V) main mass (Y) 0.9 (C) 0.2 
4. Fi 1888/-/- THURLOW 
12 Ib. (5,420 gm.) 44°17’ N. 77°19’ W. 

Iron (Of) fine octahedrite 

(G) main mass (L) 189 (B) 18 
(C) 209 (Y) 136 (P) 2 
5. Fi 1888/-/- WELLAND 
17.7 lb. (8,000 gm.) 43° 00’ N. 79° 15’ W. 

Iron (Om) medium octahedrite 

(V) 1521 (Y) 261 (YU) 58 
(C) 1077 (SHP) 200 (Ph) 49 
(T) 600* (H) 138 (B) 44 


= 

a (L) 466 (W) (G) 18 

4 

q 
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6. Fa 1893/5/26-2330 
26 Ib. (11,800 gm.) 

5 lb. (2,300 gm.) 
Stone 
(Y) 
(C) 
(W) 
(L) 


2785 
2092 
699 
686 


49° 10’ N. 


(Cck) crystalline spherical bronzite chondrite 
5 (H) 


440 


7. Fi 1901/-/- 

1.1 Ib. (483 gm.) 

Iron nickel-rich ataxite 
(G) main mass 


31 


BEAVER CREEK 
117° 30’ W. 


(T) 35 
(HHN) 32 
(B) 4 


(Klondike) Gay GuLCH 


63° 54’ N. 


8. Fi 1904/-/- 

14.5 lb. (6,600 gm.) 

Iron (Om) medium octahedrite 
(2?) main mass 


(C) 
9. Fa 1904/8/14-0100 
27.8 Ib. (12,600 gm.) 
13.2 Ib. (6,000 gm.) 
Stone (Cga) veined grey chondrite 
(C) 7762 (H) 
(T) 1800* (P) 
(L) 1792 (G) 
(W) 578 (DDO) 


48° 26’ N. 
18 


44° 07’ N. 


492 
200 
118 

85 


10. Fi 1905/1/21 

35.0 Ib. (15,880 gm.) 

Iron (Db) _nickel-rich ataxite 
(G) main mass 


(Y) 


63° 56’ N. 


11. Fi 1910/8/13 

4.2 lb. (1,830 gm.) 

Stone (Cek) non-ferriferous estantite 
(G) main mass (Y) 


45° 17’ N. 


12. Fi 1913/-/- 

3.7 lb. (1,660 gm.) 

Iron (Og) coarse octahedrite 
(Y) main mass 

13. Fi 1916/7/30 

26.1 Ib. (11, 840 gm.) 

Iron (Og) coarse octahedrite 
(G) main mass 


79° 05’ N. 


52° 24’ N. 


14. Fi 1931/-/- 
3.3 Ib. (1,500 gm.) 
Iron (Om) medium octahedrite 


(LU) main mass (HHN) 


46° 18’ N. 


558 


15. Fi 1931/-/- 

28.0 Ib. (12,700 gm.) 
Iron (H)_ hexahedrite 
(HHN) main mass 


(W) 


52° 16’ N. 


17 


139° 16’ W. 


CHAMBORD 
72° 03’ W. 


SHELBURNE 


80° 11’ W. 
(Y) 62 
(Ph) 40 
(HHN) = 32 


(Klondike) SkooKUM 
139° 20’ W. 
(L) 362 


BLITHFIELD 
76° 47’ W. 


AKPOHON 
76° 30’ W. 


ANNAHEIM 
104° 51’ W. 


LEEDS 

71° 20’ W. 
(Mi) 13 
BRUNO 


105° 32’ W. 
(FCL) 5 


(P) 264 a 
(G) 37 
(Ca) 50 
} |_| 788 
180 
| 
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16. Fi 1931/6/- 
102 Ib. (46,300 


Iron (Ogg) very coarse octahedrite 
(W) main mass (Ca) 
(Co) 775 

(Mi) 762 


17. Fi 1931/8 

85 Ib. (38,500 gm.) 

41 Ib. (18,600 gm.) 

23 Ib. (10,400 gm.) 

smaller pieces (26,800 gm.) 


Pallasite (Pk) Krsaknojarsk type 
(HHN) main mass 

(T) 1850 

(L) 1387 


18. Fi 1936/6/- 
0.03 Ib. (13.5 gm.) 
Stone 

(W) main mass 


19. Fi 1939/-/- 
16.2 Ib. (7,340 gm.) 
Iron 

(UA) main mass 


(HHN) 


(SHP) 


(Y) 


OssEO 


47° 39’ N. 80° 05’ W. 


20. Fa 1939/7 /12-0149 

90 Ib. (40,800 gm.) 

5.3 lb. (2,400 gm.) 

(500 gm.) 

Stone (Cg) grey chondrite 
(UW) main mass 


21. Fa 1949/1/16-2000 
3.3 Ib. (1,500 gm.) 

3.0 Ib. (1,340 gm.) 
Stone 


(DO) 1500 


22. Fi 1951/3/- 
1.2 Ib. (552 gm.) 
Stone 

(G) 257 


23. Fa 1952/6/10-0605 
237 Ib. (107,500 gm.) 
Stone 

(G) main mass 


506 (Ky) 290 
400 (FCL) 143 
SPRING WATER 
51° 58’ N. 108° 22’ W. 
920 (FCL) 355 
570 (Ca) 16 
GREAT BEAR LAKE 
66° N.* 120° W.* 
EDMONTON 
53° 33’ N. 113° 30’ W. 
DRESDEN 
42° 31’ N. 82° 15’ W. 
2400* (PMM) 283 
BENTON 
45° 57’ N. 67° 33’ W. 
1340 


HoLMAN ISLAND 


70° 44’ N. 117° 45’ W. 


ABEE 


54° 13’ N. 113° 00’ W. 


: 
ual 
(T) 
(G) 
5 
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ABBREVIATIONS 


(G) Geological Survey, Ottawa, Ont. 

(T) Royal Ontario Museum, Toronto, 
Ont. 

(L) British Museum, London, England. 

(Ca) Indian Museum, Calcutta, India. 

(W) U.S. National Museum, Washington, 


(C) Natural History Museum, Chicago, Ill. 
(Y) Am. Museum of Natural History, 


(H) Harvard University Museum, Cam- 
bridge, Mass. 

(Mi) Michigan University Museum, Ann 
Arbor, Mich. 
(YU) Yale University 
Haven, Conn. 

(LU) Laval University, Quebec, P.Q. 
(UW) University of Western Ontario, 
London, Ont. 


Museum, New 


New York, N.Y. (UA) University of Alberta, Edmonton, 


(P) Natural History Museum, Paris, Alta. 

France. (VC) Victoria College, Univ. of Toronto, 
(V) Natural History Museum, Vienna, Toronto, Ont. 

Austria. (DO) Dominion Observatory, Ottawa, 


(B) University Museum, Berlin,Germany. 
(Co) Colorado Museum of Natural His- 
tory, Denver, Col. 
(Ky) Kyancutta Museum, 

Australia. 
(Ph) Academy of Natural Sciences, Phila- 
delphia, Pa. 


Ont. 

(DDO) David Dunlap Observatory, Rich- 
mond Hill, Ont. 

(FCL) Frederic C. Leonard. 

(PMM) Peter M. Millman. 

(HHN) H. H. Nininger. 

(SHP) Stuart H. Perry. 


Kyancutta, 


REVIEW OF PUBLICATIONS 


Across the Space Frontier, edited by Cornelius Ryan. Pages xiv plus 147; 
8% < 11 in., colour illustrated. New York: The Viking Press, 1952. 
Price $3.95. 


This latest addition to a growing list of attractive looking volumes on 
space travel is an expansion of a series of articles which appeared recently 
in Collier's magazine. Six authors ranging from Wernher von Braun and 
Willy Ley, old hands at space planning, to Fred L. Whipple, well known 
Harvard astronomer, have contributed articles on various aspects of the 
conquest of space which, it is claimed in the introduction, could be 
carried out in about 10 years at a cost of about four billion dollars. All 
the planners need is the green light and, in fact, they say, if they don’t 
get it the Russians will beat us to it. 

The major step in the plan is the construction of the space station or 
artificial satellite at a height of 1075 miles above the earth’s surface. This 
will serve for general military and scientific purposes as well as for a 
jumping off place for lunar and planetary jaunts. The way in which 
this station will be assembled and the details of its functioning are the 
topics of two chapters. 
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Space travel has medical aspects. “Can man survive in space?” is the 
heading of another chapter which copes with such problems as too much 
and too little gravity, extremes of heat and cold, the dangers of “meteor 
punctures”, garbage disposal and sanitation, and how to be comfortable 
though weightless in your space bed. 

Another chapter, “Who owns the universe?” probably has the distinc- 
tion of being the first piece of literature on the subject of interplanetary 
law. Difficult problems are posed here, and it just isn’t easy to see the 
answers right off, but we are assured that the space lawyers are working 
on them. 

Frankly, this reviewer is not convinced that space travel is imminent, 
and (this may seem like a terribly unscientific thing to say!) he is not 
even convinced that it is a desirable goal to strive for. For although Fred 
L. Whipple paints us an alluring picture of the scientific promise which 
a space station holds, the-cost in scientific effort would be enormous and 
the horrible military possibilities could outweigh all the good that is 
promised. 

Books like this are stimulating, one must admit, but, as this old fogy 
of a reviewer has mentioned once before, they can be over-stimulating 
too. Let the reader of them not be so carried away that he loses sight of 
the beauties and wonders of this planet and of the challenges and the 
achievements of those who have been content to stay. 


|.F.H. 


Basic Astronomy, by Peter van de Kamp. Pages xv plus 400; 54 x 8 in. 
New York: Random House, 1952. Price $4.75. 


The publishing company of Random House has recently undertaken 
the production of some elementary books in several fields of science. 
The one in astronomy is by the able professor of that subject at Swarth- 
more College and Director of the Sproul Observatory. This book is in- 
tended for the reader who has had little prior acquaintance with astro- 
nomy or (all too frequently) little interest in it. Therefore, it attempts to 
survey the subject in a simple and straightforward, yet interesting 
manner. It is regrettable that the publisher saw fit to take advantage of 
the small economy of printing costs by grouping together on a few pages 
near the front of the book all of the reproductions of the carefully selected 
photographs. The line drawings, which are presented at their logical 
locations in the text, are usually of exceptional clarity and make a signi- 
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ficant contribution toward the clear presentation of the various astro- 
nomical concepts. The analogies are also well chosen. 

Popular expositions of the science of astronomy are always welcome 
when they are as well written and organized as this one is. The presenta- 
tion of the subjects of stellar motions and galactic structure is handled 
especially well. 

E.B.W. 


Insight Into Astronomy, by Leo Mattersdorf. Pages 223; 54 & 8 in. New 
York: Lantern Press Inc. in collaboration with Sky Publishing Corpora- 
tion, Harvard College Observatory, Cambridge, 1952. 


This little book, by the president of the Amateur Astronomers Associa- 
tion, Inc., lives up to its name, for it gives an insight into the subject in a 
non-technical way. 

The moon is the first body discussed. As well as telling about the more 
usual aspects concerning the moon, the author describes conditions on 
the moon and the appearance of the earth, sun and stars from the moon 
—fascinating to an increasing number of people interested in rockets and 
science fiction. 

The sun and planets of the solar system follow. The stellar system is 
introduced by a chapter titled “Secrets of the Stars”, in which such 
concepts as the study of spectra, Doppler effect, magnitudes, mass and 
distance are developed simply and in an interesting manner. Star identi- 
fication is followed by a chapter on navigation. One chapter is devoted 
to the Milky Way and other galaxies. 

The remaining third of the book picks up some of the principles 
neglected in the earlier chapters: precession, eclipses, tides, time and the 
calendar. In conclusion, the author draws attention to the joys of ob- 
servation and also includes a list of books for further reading. Through- 
out the book the pronunciations of unfamiliar names and terms are given 
phonetically (in a size of type which is surprisingly large). 

This is a thoroughly readable book which should whet the imagina- 
tions of beginners. 


RJ.N. 


| 
7 
wi 


NOTES AND QUERIES 


Mrs. GruNOW’s PLANETARIUM 

The recently issued list of Spitz planetarium installations is impressive, 
with 79 instruments. Of these, 30 are in educational institutions in the 
United States, 20 in museums in the United States, 20 are owned by the 
United States government for its air force, coast guard, army, maritime 
service, and navy. Canada has two, one recently given to McMaster Uni- 
versity, Hamilton, Ontario, by the Hamilton Centre of the R.A.S.C., and 
one at the Royal Canadian Air Force Station, Summerside, P.E.I. 

Ten are scattered in foreign countries, as follows: Australia, the Museum 
of Technology and Applied Science in Sydney; Egypt, the Royal Palace 
in Cairo (doubtless ex-King Farouk did not take this with him! ); France, 
the United Nations Educational, Scientific and Cultural Organization in 
Paris; India, the University of Lucknow at Lucknow, and Hindi High 
School, Piliani, Rajasthan; Ttaly, the Accademia Navale, Livorno; Japan, 
Kyoto University at Kyoto; Philippines, the University of the Philippines 
at Quezon City; Puerto Rico, the University of Puerto Rico, and 
Switzerland, the Comptoir Suisse at Lausanne. 

Two planetariums are owned by individuals, one by Dr. Douglas Kelly 
in Berkeley, California, and the other by Mrs. Olive Grunow, Detroit, 
Michigan. We recently had occasion to visit Mrs. Grunow’s planetarium, 
and received a great inspiration from the way the Grunows have built 
the stars into their home. 

Retiring after many years in the drug store business, Olive and Oliver 
Grunow built a spacious modern home on the western outskirts of Detroit. 
The plans for the home called for a two-car garage. Instead of the second 
car, however, Mrs. Grunow specified that the space was to be used for 
a planetarium dome, for which she already possessed the instrument. This 
dome is not visible from the outside of the home, being concealed within 
the garage. Access is from a huge recreation room in the basement, as 
Mrs. Grunow explained, “Handy for the children to take their friends 
in and show them the stars.” 

The dome is air-conditioned and beautifully coloured. The Grunow 
family themselves have constructed the Detroit skyline around the edge, 
as has been done in larger planetariums. A unique feature is a series of 
panels of hand-carved Pittsburgh glass, one for each sign of the zodiac, 
appropriately placed around the walls. A lighting system has been in- 
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stalled so that the lights may fade off very gradually, thereby giving time 
for one’s eyes to become accustomed to darkness. 

For centuries astronomy has been carried forward by people, not 
because it was adding to the material comforts they possessed, but because 
the beauty and order and arrangement of our wonderful universe had 
become a compelling force in their lives. It is most encouraging when 
devotion to astronomy in the middle of the twentieth century means, for 
the Grunows, a planetarium in their home. Detroit has a second Spitz 
planetarium too, as the Detroit Astronomical Society presented one to 
Wayne University. 

H.S.H. 
SOLAR CoRONA 


In an attempt to learn more about the solar corona, K. E. Machin and 
F. G. Smith of the Cavendish Laboratory, are using the relatively new 
techniques of radio astronomy. A source of radio emission in the con- 
stellation Taurus (a “radio star”) has a declination such that in June the 
centre of the sun passes within 4.5 solar radii of the radio star. It was 
suggested by these workers that at such a close approach the radiation 
from the radio star might be cut off by refraction in the solar corona. 
Observations were made in 1950, 1951 and 1952 and are reported in 
Nature, vol. 170, p. 319, 1952. Because of the disturbing effect of intense 
sun-spot radiation the results of 1950 and 1951 were not satisfactory. 
In 1952 reliable results were obtained on 81.5 me. per sec. and 38 me. 
per sec., although a small sun-spot disturbed the observations on 210 me. 
per sec. It was predicted that the intensity of the signal from the radio 
star would be affected differently on the two frequencies as the sun 
passed the radio star; actually the response was about the same on both 
frequencies, and the eclipse commenced at about twice the maximum 
predicted distance from the centre of the sun. 

R.E.W. 
A New Rapio TELESCOPE AT MANCHESTER 


The University of Manchester research station at Jodrell Bank has a 
fixed radio telescope 220 feet in diameter and a number of smaller 
movable radio telescopes. With these instruments Professor Lovell and 
his associates have made a number of important discoveries, including 
the detection for the first time of the radio emission of the Andromeda 
Nebula and of Tycho’s Nova of 1572. It was announced this summer that 
the University of Manchester is to have an even larger radio telescope, 
250 feet in diameter, mounted so that it can follow the diurnal motion 
of any region of the sky. The instrument will be able to be pointed with 
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an accuracy of about a quarter of a degree. Instead of the diurnal 
motion, the instrument will be able automatically to scan at rates up 
to 25° a minute in either azimuth or elevation. The construction of the 
instrument will be jointly financed by the Department of Scientific and 
Industrial Research and the Nuffield Foundation. It is expected to cost 
about £336,000 and to be completed in three or four years. 

R.J.N. 


THE FACE OF THE Moon 


The dark areas on the moon have tempted the imagination of people 
for many years. Perhaps the commonest representation is that of the face 
of a man, and hence the reference to the “man in the moon”, However, 
there have been other concepts: a lady reading a book, a man pumping 
water, a rabbit. An entirely new suggestion has now been carried by the 
United Press from Buenos Aires. Many people in Argentina now see in 
the moon the face of their beloved Eva Peron who died on July 26, 1952. 


H.S.H. 


A New DETERMINATION OF THE Eartu’s RApius AND THE Moon’s 
DIsTANCE 


Occultations of the moon are phenomena which give a definite relation 
between the moon’s position in the sky and the position of the observer, 
provided the time of occultation is noted accurately. The relation con- 
tains quantities involving the moon’s parallax (or distance) and the 
equatorial radius of the earth. The reason that this relation has not been 
used in practice before, was because of the low accuracy and the personal 
errors introduced into the time recording. 

In a recent issue of the Astronomical Journal (vol. 57, p. 108, 1952) 
John A. O’Keefe and J. Pamelia Anderson have published the results of 
their investigation on occultations. They applied a photoelectric system 
for recording the instant of occultation in order to obtain new values for 
the earth’s equatorial radius and the distance of the moon. The equipment 
consisted of a photocell attached to a 12-inch Cassegrain telescope and a 
Brush Recorder, which registered the intensity of the light from the star 
and the radio time signal. The time reading was accurate to 0.001 of a 
second. 

The final results were obtained from the data of occultation tapes of 
four stars observed from two or three different places in the United States 
at different times. A least-squares solution of the normal equations yielded 
the value for the earth’s equatorial radius of 3963.376 miles (6378448 
metres) with a mean error of 554 feet (169 metres) and the distance of 
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the moon 238859.4 miles (384407.6 kilometres) with a mean error 2.9 
miles (4.7 kilometres). The accepted international values as given in the 
OsseRVER’s HANpBook are: earth’s equatorial radius 3963.35 miles, mean 
distance of moon 238,857 miles. 

In practice this method of recording occultations is restricted with 
regard to the selection of stars. With the described equipment it was 
possible to record occultations of stars of 7th magnitude. The most serious 
problem which hinders observations of fainter stars is the background 
illumination due to moonlight scattered in the air. Another closely re- 
lated factor is that of retaining the star image in the aperture of the 

[ diaphragm up to the moment of occultation. If the sky is very bright the 
star image will soon become invisible in the finder telescope. It was found 
that the difference in brightness between the moon and star must not 
exceed 17.5 magnitudes for a successful observation. The occultation at 
the dark limb can be more easily observed. 

As seen from the results, the calculated values check closely with the 
accepted ones. If they prove to be reliable, this method will certainiy 
find application in some geodetic problems. 

G.A.B. 
Deatu oF ARTHUR R. Q.C. 


The Toronto Centre of the Royal Astronomical Society of Canada lost 
one of its most valued members in the sudden passing, on September 16, 
1952, of Arthur R. Clute, Q.C. Mr. Clute was president of the Toronto 
Centre in 1949 and 1950. He was a past president also of the Royal 
Canadian Institute. 

Born in Belleville, Ontario, in 1874, he derived his devotion to the law 
from his father, Mr. Justice Roger Clute. An honour graduate from the 
University of Toronto in Arts in 1896, he received a bachelor of laws 
degree five years later. For over twenty years Mr. Clute lectured in law 
at Osgoode Hall, and also at the University of Toronto, maintaining at the 
same time an active law practice in the firm of Jennings and Clute. 

Journat readers who did not know Mr. Clute personally will probably 
remember his article on Galileo in the JournaL for January-February, 
1951. 

The sympathy of the Society is extended to Mrs. Clute, who shared 
her husband’s astronomical interests and is well known to members of 

the Toronto Centre. 


H.S.H. 
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MEETINGS OF THE SOCIETY 


AT WINNIPEG 


October 8, 1952—The regular meeting of the Society was held at 8.30 p.m. in the 
lecture room of the Grain Exchange Building. It was a closed meeting with 14 
members and guests in attendance. Mr. D. R. P. Coats presided. 

The talk for the evening, “Pictorial Creation of the Universe,” was given by Mr. 
George R. Pratt, artist and engineer. Mr. Pratt as an artist, had painted his con- 
ception of the various stages of creation. These paintings were reproduced in 
Kodachrome and presented to us in the form of slides. Aside from the meticulous 
and exacting processing of the dozen slides shown to us, Mr. Pratt with his experience 
and knowledge as an engineer, was able to convey to us his mind’s picture of the 
creation of the universe. , 

The outstanding item shown was the tremendous progress man has made in a com- 
paratively short time of 10,000 years. However, it was pointed out that the behaviour 
of mankind or the spiritual values had not followed the ideals of the Creator. Mr. Pratt 
made special reference to the good and the bad, citing the methods of a Bolshevist 
regime as against a democratic system. Mr. Pratt stated that the world will be just 
what the humans make it. Although all the questions of our complex society were 
not answered, the group was inspired to carry on the quest for a better understanding 
of the place of mankind in the universe. 

Mr. Pratt’s talk was enjoyed by all, which was demonstrated by the ovation he 
received and also by the question period that followed. The Society is particularly 
indebted to Mr. Pratt for serving us with his interesting lecture. After a lively 
question period the meeting adjourned at 10 p.m. 


V. Martens, Recording Secretary. 


AT EDMONTON 


October 9, 1952— The meeting was called to order in the Arts Building, at 8.18 p.m.., 
with the vice-president, Mr. H. M. Burt, in the chair. 

Mr. L. G. Hoye, 10602—113th St., was admitted to membership. An announcement 
was made by Mr. Montgomery of the presentation by the Edmonton Bird Club and 
the National Audubon Society of Audubon Screen Tours in the Education Auditorium 
during the season November to May. The Handbook talk was given by Dr. Campbell. 

The observatory was open October 8th, with about 50 people present. Epsilon 
Lyrae and Jupiter were observed. There is now a clock drive on the 4-inch telescope 
which helps in the observing with it. 

The main paper of the evening was given by W. E. Mjolsness on the subject of 
“Telescope making”. Telescopes in general were first described and an explanation 
given of optical and mechanical features. Sketches of Newtonian, Cassegrainian, 
Herschelean, and Schmidt types were made on the blackboard and briefly described. 
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It was pointed out that one way of looking at magnification is to imagine an observer 
“travelling” most of the way to the moon merely by looking through his homemade 
telescope. 

A partial demonstration of the actual techniques of grinding and polishing a small 
telescope mirror was given, using samples on the lecture table. After some questions 
and discussion the meeting adjourned for refreshments. There were 33 members and 
visitors present. 


E. H. Gowan, Honorary Secretary. 


AT MONTREAL 


November 22, 1951—The meeting was held at MacDonald Physics Building, McGill] 
University on Thursday, at 8.15 p.m. The President, Miss I. kK. Williamson, was in 
the chair. The following were admitted to membership of the Centre on motion of 
Mr. F. DeKinder, seconded by Mr. W. H. Birtles: Geo. S. Sanderson, J. Howard, 
J. Cohen. Mr. DeKinder gave a brief explanation of the solar and lunar halos division 
of the observation committee, which was recently established under the leadership of 
Mr. Garneau. 

The Chairman then introduced the speaker of the evening, Dr. D. L. Thomson, 
Dean of Graduate Studies and Research, and Professor of Biochemistry, McGill Uni- 
versity, the subject of whose lecture was “Astronomy and Biology.” The speaker 
introduced his subject by stating that as day and night, and the seasons, were astro- 
nomical phenomena, their effects on the behaviour of plants and animals were to 
that extent related to astronomy. Biologists had endeavoured to find reasons for well- 
known and observed habits of plants and animals, in the rhythms of day and night, 
the tides and the seasons, and in some cases the observed effects could be accounted 
for from these alternations. In other cases it was less apparent, as shown by the habits 
of the small, green worm, convoluta, which lives in the sand on the French coast, 
and comes to the surface when the tides go out, and disappears into the sand 
immediately the tide turns, and so maintains a six-hour rhythm. It was expected that 
the tide might be the cause, but this is not proved by placing the worms under experi- 
mental conditions, varying from their natural habitat. 

In cases of plants having a twelve-hour rhythm, or “day and night” change, it 
was found that when subjected to longer periods in artificially lighted greenhouses 
the plants, after a period of time, adapted themselves to the new periods. Animals 
influenced in their habits by the seasons were found to adapt themselves to the change, 
when transferred from the northern to the southern hemisphere where the seasons are 
reversed. 

The palolo worm which lives in the coral reefs of the Pacific Ocean spawns on 
the night of the full moon nearest to the 30th of November, while the Atlantic 
Ocean palolo worm spawns always after the moon’s third quarter in July, and in 
these cases neither the tide nor the moon seem to be the determining cause. Birds 
usually breed in spring, but fly south for the winter, but they do not breed in high 
temperatures. The lengthening day seems to be responsible for the breeding habit. 
As to migration. there is no generally accepted theory, but rising barometric pressure 
is considered to have a strong influence in determining the moment of flight. While 
barometric pressure may, perhaps determine the time, it does not account for the 
“route finding” habits. It has been suggested that the influence of the earth’s mag- 
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netic currents may guide the flight, but as the currents are very weak the theory 
has little support, the problem remains largely unsolved. 

In the insect world the honey bee exhibits very remarkable powers which have 
compelled interest and enquiry. This insect can communicate to its fellows the 
direction and distance of a food source by its “dance” on return to the hive. Should 
the comb be in a position different from the usual, and the hive be in darkness, the 
bee will be confused and its movements will not give correct indication, but if blue 
sky light be admitted it will work out the relation correctly. It would seem that 
the insect is dependent on polarized light for the manifestation of its powers, as if 
there be interference with the light, it fails. Ants have been supposed to navigate 
hy the sun and by one writer, to steer by the stars. These theories remain unverified. 

A brisk question time followed the lecture, bringing out more of interest. One 
hundred and nineteen members and visitors were present. 


December 6, 1951—The meeting was held in the new Physics Centre, McGill Uni- 
versity, at 8.15 p.m. The President, Miss I. K. Williamson, was in the chair. The 
following were elected to membership in the Society: Wm. Harrison, Miss Irene 
Rowe, C. A. Warden, G. DeBrule. 

The evening was devoted to the showing of films. “The Solar System” and “Curves 
of Colour” preceded the special feature, “The Story of Palomar.” “The Story of 
Palomar” commences by illustrating the differences between refracting and reflecting 
telescopes. The history of the 200-inch Hale telescope followed, from the models 
to the completed telescope. In closing, the problems awaiting solution and the 
possibilities of the Hale telescope solving these problems were stated. 

The meeting was attended by 380 members and visitors. 


January 10, 1952—The meeting was held in MacDonald Physics Building, McGill 
University. The President, Miss I. K. Williamson, was in the chair. On motion by 
Mr. Earl Milton, seconded by Mrs. D. Zorgo, the following were accepted as members 
of the Centre: John MacCordick, Ernest Pfannenschmidt, Mrs. H. M. Sinclair, 
Mrs. Doris Hageman, Gerald West. G. H. Townsend presented the Centre with his 
60 mm. Zeiss portable telescope. The thanks of the Centre for this excellent instru- 
ment were expressed by the President. 

The best wishes of the Centre were tendered to Mr. Earl Milton on his departure 
from Montreal to Edmonton, where he will reside. He has been a_ particularly 
active member in several branches of the observation programme. 

The speaker of the evening, W. H. Birtles, was then introduced, his subject being 
“Time—Past and Present.” Primitive man’s concept of time arose from his observation 
of the sun and moon, later extended by his awareness of the succession of the seasons, 
and the effects upon his life and habits. Herein he had all the material from which 
a calendar could be constructed, but the calendar as we now know it, had its begin- 
nings rather more than 6000 years ago. Early efforts to divide and record the 
passage of time, and the periods and lengths of the year as used by the old civilizations 
were reviewed, and the various changes made from time to time, with the necessities 
for such changes were described. Of prime importance is the determination of the 
exact length of the year. Because of inaccuracies in this figure several revisions of 
the calendar had been found necessary. 

The use of the intercalary day in leap year was also explained as were also 
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adjustments which are still needed to prevent errors appearing over long periods of 
time. An interesting point in connection with leap year was brought out in review- 
ing the calculation on which the Gregorian calendar is based. It was shown that if the 
leap year cycle be extended to 128 years, or 32 groups of 4 years each, that is 31 
years of 366 days and 97 of 365 days, an error of only about 1 second of time a year 
will exist. The desire for calendar reform, and the several suggested ways of improving 
the accuracy of the calender were discussed. The origin of the names of the days 
of the week, and of the months were given and reference made to the pre-Christian 
origin of most things connected with the “Christian” calendar. 

An interesting question period followed, after which the meeting adjourned. 

Sixty-one members and visitors were present. 


January 24, 1952--The meeting was held in MacDonald Physics Building, McGill 
University. The President, Miss I. K. Williamson, was in the chair. J. Robert Burns 
and Mrs. A. M. Gorman, were accepted as members. The Chant Medal was awarded 
to Mr. DeLisle Garneau. In congratulating Mr. Garneau on this well-deserved 
recognition of outstanding contributions to astronomy, the President reviewed the 
work done over a period of years, and the service rendered to the Centre by Mr. 
Garneau. 

Mr. Garneau acknowledged the congratulations of the Centre. Miss Williamson 
outlined the changes in the 1952 edition of the HAaNnpBoox. 

The President then introduced the speaker of the evening, Dr. Anna I. MacPherson, 
M.Sc., Ph.D., Assistant Professor of Physics, McGill University, the subject of whose 
lecture was “Starlight.” 

Everything we have learned concerning the stars has been through analysis of 
the light coming from them, hence knowledge of the properties of light is essential 
to us in our astronomical studies. 

Light behaves as a wave disturbance travelling through space. Velocity, wave- 
length, units of measurement, and the differences between wave-lengths of light of 
different colours were explained and charts exhibited to amplify. The behaviour 
of white light when passing from one transparent material to another was shown 
with prisms and lantern. A simple description of the disturbances in the ultimate 
atoms was given, and the resulting effects. Passing on to the spectroscope, the reasons 
for the different types of spectra were stated, and the kind of information which 
could be obtained from studies of photographs. The application of this to the light 
coming from stars, and other aggregations of matter, both within our galaxy and 
beyond were then treated, and the inferences drawn from observations made. Light 
passing through a magnetic field shows the Zeeman effect—the splitting of character- 
istic lines—and conversely, when spectrographs show this, the presence of magnetic 
influences are clearly demonstrated. Radial motion is also shown by displacement of 
lines of the spectrum, accordingly as displacement is toward the red or violet. Double 
stars, otherwise undetectable, have been discovered by the shift in the lines of 
spectra—or Doppler Principle—and by the same means rotation of single bodies can 
be measured. 

During the course of the lecture numerous demonstrations were made, and 
spectroscopes set up for examination after the lecture. 

Fifty-six members and visitors were present. 
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February 7, 1952—The meeting was held in MacDonald Physics Building, McGill 
University at 8.15 p.m. The President, Miss I. K. Williamson, opened the meeting 
with a reference to the passing of His Majesty, King George VI. A silent tribute 
was made. 

The following were elected to membership: Georges Ayotte, Max Rosenthal. 

The President reported on the presentation of the Chant Medal to Mr. Garneau, 
which was made at a meeting of the Centre francais, on January 29. 

Mr. Good reported gifts to Library, and then gave a talk on the HaNnpBook on 
“Lunar Occultations,” reports on which are used to check positions, and detect 
variations in predicted movements. 

The speaker of the evening, Mr. F. DeKinder, was then introduced his subject being 
“Flammarion—his life and work.” 

Mr. DeKinder’s review of the life of Flammarion was one of particular interest. He 
brought to his address a wealth of detail and incident through which he showed 
that Flammarion’s outstanding abilities as scientist, writer, and lecturer were centred 
on making the universe, as astronomy reveals it, known to the people of his time, 
creating in them the desire for greater knowledge. Early in his life through his 
lectures and writings he became the most widely known astronomer, and his books 
ran into numerous editions. He was not a professional astronomer devoting himself 
to the study, or solution of certain problems, or pursuing special researches, but a 
scientist of clear vision, proclaiming the truths nature revealed to him. Neither before 
or since has any one man been instrumental in creating so widespread an interest in 
astronomy. 

Fifty-six members and visitors were present. 


February 21, 1952.—The meeting was held at Macdonald Physics Building with the 
President, Miss I. K. Williamson, in the chair. Following the business period, Mr. 
Bryan Cockhill gave the Handbook Talk, using the section “Planets for 1952” as 
his subject. 

The President then introduced the speaker of the evening, Dr. C. W. Gartlein 
of Cornell University whose subject was “The Sun and the Aurora Borealis”. Dr. 
Gartlein opened his address with references to the reporting of auroral observations 
and told something of what is done with the reports and the interpretation of the 
information so gathered, also of the experimental work being conducted at Cornell 
and of the instruments used. From this point Dr. Gartlein used numerous slides 
showing auroral forms and others interpreting the forms from plottings made. 

There was some graphic evidence to support the theory of auroral activity and the 
27-day solar period being connected but the sun-spot cycle and the aurora do not 
show good correlation. All evidence emphasizes the importance of solar activity 
and the earth’s magnetic activity in studies of the aurora. 

Auroral spectra have been collected and examined. Many of the lines have not 
been positively identified and there has been considerable discussion about the 
origin of these. Hydrogen particles are the only ones in the spectrum which have 
motion associated with them. It has been established that influences from outside the 
earth’s atmosphere work along the auroral rays. On conclusion of the lecture, 
questions of interest were dealt with by the speaker. 

The thanks of the Centre and of the auroral observers were tendered to Dr. 
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Gartlein by the Recording Secretary, after which the meeting adjourned. 103 members 
and visitors were present. 


March 6, 1952.-The meeting was held at Macdonald Physics Building, McGill 
University, with the President, Miss I. K. Williamson, in the chair. 

Mrs. M. B. Stovel was accepted as a member of the Society on motion of Mr. C. 
Laberge, seconded by Mrs. J. Wright. 

The gift of “Aurora” by L. Hareng to the Centre’s library from Mr. W. H. C. 
Morton was acknowledged by the President. 

Announcements were then made which included reference to two special observa- 
tion programmes, estimates of the brightness of the planet Uranus and observations 
of the lunar crater Haze. 

The chairman then announced that the lecture by Mr. Paterson to have been 
given this evening was deferred until the next meeting owing to illness of the 
speaker. Dr. E. R. Pounder, Associate Professor of Physics, McGill University, who 
had consented to speak on very short notice, was then introduced. Dr. Pounder had 
chosen as his subject “Measurement of Astronomical Distances.” 

Commencing with a brief review of the measurement of the earth, Dr. Pounder 
explained parallax and how astronomical measurements are based on parallax. The 
principles involved are those of surveying and trigonometry. Beyond the solar 
system distances of bodies may be measured by the parallax method, using the 
diameter of the earth’s orbit as a base line and measuring apparent angular dis- 
placement. 

Because of the great distances to be measured, some comprehensible units were 
required and the light-year—the distance travelled by a ray of light in one year— 
has been generally adopted but the parsec is also used. That is the distance at 
which the annular parallax is 1 second of arc and is about 3% light-years. 

The behaviour of Cepheid variables was cited as another method by which greater 
distances were measured. From studies made of these variables, relationships had 
been worked out so that from observed facts, other data could be calculated con- 
cerning particular bodies, and distances determined with a satisfactory degree of 
accuracy. Other methods were also used which gave as accurate results, and the 
methods in use provide reasonable accuracy up to about 30,000 light-years. 

On conclusion of the address, Mr. S. B. Lindsay rendered the thanks of the 
Centre to Dr. Pounder. The meeting then adjourned, 68 members and_ visitors 
having been present. 


March 20, 1952.-The meeting was held at Macdonald Physics Building, McGill 
University, with the President, Miss I. K. Williamson, in the chair. 

It was moved by Mr. G. Harper Hall and seconded by Miss A. Ross and carried 
that Miss Josephine Kardacz be admitted to membership in the Society. 

Following a short business period, the speaker of the evening, Mr. E. Russell 
Paterson, was then introduced, his subject being “The Shaky Astronomy of 
Christopher Columbus.” 

The lecturer at the outset denied any intention of detracting from the well- 
deserved fame of the famous navigator and explorer. His purpose was to show the 
faults and deficiencies of the science of the time and the lucky outcome of plans 
founded on miscalculations. The lecture was divided into four “chapters”, the first 
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of which dealt with the shape of the earth, from the original concepts of a flat 
earth to that of the sphere by Pythagoras (6th century B.C.) and a review of the 
observations upon which the conclusions of the curved surface were founded. While 
this may have been understood by the intellectual leaders, the flat-surface idea was 
current for centuries and had by no means died out at the time of Columbus. 
The size of the earth has been variously estimated; the value of the circumference 
now accepted is 24,900 miles, one degree at the equator being 69 miles. Aristotle 
calculated it as 45,000 miles and Eratosthenes of Alexandria from 24,000 to 28,000, 
using rather inexact data in which the inaccuracies tended to cancel each other. 
Posidonius in the 2nd century B.C. revised former calculations and arrived at a 
figure of 180,000 stadia against a former figure of 250,000. Claudius Ptolemy also 
accepted the smaller figure and it remained current until the time of Columbus. 

The Greek conception of the land mass and its shape was described and the 
effect on the ideas of the day as the extension eastward became known. The source 
of information used by Columbus was Imago Mundi, a work by Marinus. The 
length of a degree at the equator was given by Pierre d’Ailly as 56 2/3 miles. The 
Italian nautical mile was much less than the Arabian mile. The effect of the con- 
fliction between the Ptolemaic calculation and those of Marinus and the several 
other erroneous conceptions current at the time all tended to mislead Columbus in 
planning his expedition to reach the other end of the land mass from Spain by 
westward sailing. Only the fortunate interposition of the New World saved him 
from disaster. 

The President tendered to the speaker the thanks of the Centre for his interesting 
address, after which the meeting adjourned. 73 members and visitors were present. 


April 3, 1952.—A joint meeting of the Montreal Centre of the Royal Astronomical 
Society of Canada, the McGill Chapter of Sigma XI and the Arctic Institute of 
North America was held in the auditorium of the Physical Sciences Centre, McGill 
University, to hear Dr. V. Ben Meen of the Royal Ontario Museum of Geology 
speak on “Chubb Crater.” 

Dr. J. Rousseau of the Arctic Institute, who spent a few days with Dr. Meen at 
the crater, introduced the speaker by briefly recounting the incident. 

Dr. Meen told of the discovery of the crater and its literally being put “on the 
map” by aerial reconnaissance and mapping flights in northern Ungava. 

In 1950 an expedition was flown in and remained 3% days and established that, 
whatever its origin, it was not volcanic (See this Journat, vol. 44, p. 169, 1950). 
The next year a joint expedition of the National Geographic Society and the Royal 
Ontario Museum spent four weeks at the crater, and two reels of film were shown 
covering the flight to the crater and the operations conducted. The expedition camp 
was located about two miles from the crater, near a lake named by the expedition 
as Museum Lake. From here were made a survey and a search for a magnetic 
anomaly as a proof of meteoric origin. The depth of the crater was found to be 
825 feet, the height of the rim above water level about 500 feet and the greatest 
surface dimension about 2 miles. Plankton was found in the water in not great 
quantity and fish also found were poorly developed and apparently undernourished. 
Their presence there poses a problem. 

Conclusions of the origin of the crater have not been reached, but while there 
is evidence of explosion, that of meteoric origin has not been definitely established. 
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Only on the last day was any anomaly discovered and that could not be proved 
as meteoritic. Because of the presence of the high rim, its origin could not have 
pre-dated the last ice age but the date of origin can be but speculative. Should 
the crater be proved to be of meteoritic origin, it will be the largest of its kind 
known. The lecturer expressed as his opinion the belief of a meteoritic origin. 

Following the lecture, Dr. Meen answered numerous questions. At the close of 
the meeting Miss I. K. Williamson, President of the Montreal Centre, tendered 
a vote of thanks to Dr. Meen for his exceedingly interesting account of the ex- 
pedition. 320 members of the three societies were present. 


AT TORONTO 


October 21, 1952.—The meeting was held in the McLennan Physics Laboratory. The 
chairman was the President, Mr. F. L. Troyer. 

The following were elected to membership in the Society (all from Toronto unless 
otherwise stated): Douglas Cairns, L. M. Campbell (Oakville), Miss Emma H. 
Cloeter, Miss Gloria Dawn Eaton, J. Douglas Hinton (Trenton), Kenneth S. Johnson, 
Ross Lemire, William F. Mamo, George D. Millard (Yarmouth, Nova Scotia), 
T. G. E. Powell (Willowdale), Robert Wilson, Gustav Bakos, (Richmond Hill), 
James H. Bellis, C. Clifford Cole (Willowdale), William D. Cornwall (St. Catharines ), 
Eric Dale, Robert M. Dunn, David L. Erickson, Mark L. Franklin (Owen Sound), 
Howard Bruce Glen (Kleinburg), Robert B. Gwilliam, Roland V. Hannis, Conrad 
E. Heidenreich, Norman W. Lobb, John A. MacEachern (Kleinberg), Orville J. 
Manson (Braedale), Gilbert J. Reid (Kleinburg), Philip J. Tadman, Leslie E. Tulett, 
Adriaan J. S. van Alphen, John J. Watt, Warren W. Wilson, Donald D. Zahner 
(Clayton, Missouri), John A. Baker, Sydney Blinick, Stephen V. Derco, Leslie S. 
Green (Port Credit), Akos Halmy, G. A. Hanes (Woodbridge), Elmer C. Howard, 
Miss Frances R. Lindsay, Howard A. Lowrie, Miss Anne M. Luttrell, Hugh MacKay, 
Harvey G. R. Morgan, Charles El Pearce, William A. Ryan. 

Dr. Helen S. Hogg, a past president of the American Association of Variable Star 
Observers, introduced the speaker, Mr. Neal J. Heines. Mr. Heines is the Director 
of the Solar Division of the American Association of Variable Star Observers, and 
his subject was “The Sun’s Activity from a Human Point of View”. 

One of the most obvious of the sun’s activities is the sun-spot, which is a storm 
centre on the surface of the sun. A sun-spot consists of two parts—the dark central 
umbra and the grey outer penumbra. Often there are two sun-spots forming what 
is called a bipolar pair—the leader may have one polarity and the follower the 
other. Sun-spots also occur singly and are called unipolar. Their temperature is 
about 4000°C as compared to the 6000°C temperature of the surrounding areas. 
Another interesting fact about sun-spots is that their numbers vary with approximate 
regularity, that is, there is a maximum number of sun-spots about every eleven and 
a half years. The cycle begins with a few spots appearing at latitudes + 35° and as 
the cycle progresses the spots appear closer and closer to the equator. From minimum 
to maximum is about three to four years, while maximum to minimum lasts seven or 
eight years. Most of them appear at latitude + 15° and very few are seen within 
5° of the equator. Sun-spots are a sudden development, and they may last a few 
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days or several months. The largest of them seem to develop a year or two after 
the maximum. 

Many other phenomena seem to be associated with sun-spot activity. For instance, 
the width of the solar corona is at a minimum when sun-spot activity is at a 
maximum, and at a maximum when the activity is least. Also the prominences seem 
to be very often associated with a particular sun-spot. Of particular interest to us is 
the effect the sun-spot activity seems to have on magnetic activity in our atmosphere. 
Results of sun-spot counts over a number of years show a correlation with magnetic 
disturbances on the earth. 

Mr. Heines illustrated his lecture with slides, and also showed two solar movies, 
“Action on the Sun” and “Views of the Coronagraph and Observatory at Climax, 
Colorado”. These were received with great enthusiasm. 

Since Mr. Heines is a member of the R.A.S.C. no formal vote of thanks could be 
given. However, Mr. F. K. Dalton expressed the appreciation of the Society to Mr. 
Heines for his informative and interesting lecture. 

On a motion by Miss Northcott the meeting was adjourned. 
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